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Vor  th«  Jownul  of  the  Fr«nUiii  Insiltnte, 

Sugge9tion9  Reipecting  the  Superstructure  of  Railroads. 
By  John  C.  Tkautwinb,  Civ.  Eng.,  Philadelphia. 

I  woald  suggest  to  superintendents  of  railroads  now  in  operation, 
the  trial  of  a  few  rods  in  length  of  superstructure  with  string -pieces, 
and  two  sets  of  cross-ties,  as  shown  by  the  following  sketch.  The  bot- 
tom of  the  string-piece  is  supposed  to  be  elevated  about  an  inch  above 
the  ballast.  It  appears  to  me,  that  the  elasticity  insured  to  the  rail 
throughout  its  entire  length  by  this  arrangement,  will  be  found  to  dimi- 
nish to  a  very  great  extent  the  destructive  pounding  action  which  tho 
engines  exert  upon  the  rails  of  all  the  superstructures  now  in  use.  Ex- 
perience would  soon  point  out  the  proper  dimensions  and  distances  apart 
of  the  timbers  to  be  employed  for  engines  of  any  given  weight,  in  order 


to  insure  the  requisite  degree  of  elasticity,  which  evidently  admits  of 
being  varied  to  any  extent  which  may  be  found  desirable.  The  in- 
creased quantity  of  timber  involved  in  this  proposed  plan  is  a  manifest 
objection  to  it;  but  experience  only,  can  indicate  whether  the  att^njl 
Yob.  XXXVIII.— Third  Bibus^No.  I.— July,  1859.  1 
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ant  advantages  which  it  possesses,  may  not  more  than  counterbalance 
this  objection,  together  with  any  others  to  which  it  may  be  liable.  Be- 
side the  greater  presamed  darability  of  the  rail,/rom  the  fact  that  no 
portion  ^  it  re^ts  on  a  rigid  support;  we  should  secure  a  much  more 
efficient  rail-joint;  inasmuch  as  the  joints  would  rest  upon  the  upper 
cross-ties,  instead  of  between  the  ties,  as  is  the  present  preferred  prac- 
tice; thus  combining  increased  strength  of  joint,  with  greater  uni- 
formity of  elasticity.  We  also  should  elevate  the  rail  more  beyond  the 
influence  of  snow.  Moreover,  should  this  expedient  enable  us  to  obtain 
that  certain  (uncertain  ?)  amount  of  elasticity  of  rail  which  all  engi- 
neers concede  to  be  so  important  a  desideratum,  it  will  doubtless  lead 
to  the  adoption  of  more  efficient  supports  for  the  lower  cross-ties  them- 
selves ; — supports  which  may  extend  below  the  influence  of  rain  and 
frost ;  and  thus  effect  a  very  important  reduction  of  expense  for  rec- 
tification of  the  track, — ^beside  dispensing  with  the  use  of  ballast. 

The  great  objection  to  the  employment  of  such  supports  hitherto, 
has  been  the  increased  rigidity  of  track  attendant  on  them,  and  by 
which  the  destruction  of  the  rail  is  greatly  accelerated.  But  if  we  can 
devise  a  means  of  modifying  or  entirely  annulling  this  rigidity  in  the 
raU^  by  a  process  entirely  independent  of  the  foundation  on  which  the 
rail  reetSj  then  this  objection  vanishes ;  and  the  way  seems  to  open  for 
arriving  at  a  much  more  perfect  superstructure  than  has  hitherto  been 
used.  « 

I  hope  that  the  subject  may  be  regarded  by  some  of  our  intelligent 
superintendents  as  being  of  sufficient  interest  to  induce  them  to  make  a 
trial  of  it,  if  only  for  a  few  lengths  of  rail ;  and  to  communicate  the 
result  through  your  valuable  Journal. 


Substitute  for  Feed  Pumps  and  Donkey  Engines.* 

A  very  curious  apparatus,  called  an  Automatic  Injector^  invented 
by  M.  H.  Gifiard,  and  made  by  M.  H.  Flaud,  the  well-known  engineer 
of  Paris,  has  recently  attracted  considerable  attention  amongst  scien- 
tific and  practical  men  in  France.  The  apparatus  has  been  adopted 
bv  the  Director  General  of  Naval  Construction  in  France ;  and  has 
already  been  ordered  by  more  than  one  well-known  firm  in  the  north 
of  England. 

The  object  of  the  apparatus  is  to  supply  water  to  the  boilers  of  steam 
engines,  or  other  steam  apparatus,  by  means  of  the  force  of  the  steam 
contained  in  the  boiler  alone,  and  to  return  to  the  boiler  all,  or  very 
nearly  all  of  the  heat  contained  originally, in  the  steam  thus  used  as 
the  motor  for  supplying  water  to  the  boiler.  It  works  without  any  aid 
from  machinery;  it  is,  in  fact,  perfectly  automatic,  as  the  title  implies, 
and,  consequently,  it  acts  equally  well  when  the  steamboat,  locomotive, 
or  engine  to  which  it  is  attached,  is  in  motion,  or  at  rest. 

A  B  is  the  pipe  bringing  steam  from  the  boiler;  CD  another  pipe  or 
chamber  which  receives  the  steam  from  the  former  through  the  holes 
St  D — ^this  latter  pipe  terminates  conically;  bf,  small  piston  or  rod 

•  ftoB  tlM  Loud.  UMhnM' HM^.,  April,  UM. 


Digitized  by  VjOOQIC 


SubstitiUe  far  Feed  Pumpe  and  Donkey  Engmen.  8 

working  by  means  of  a  screw  or  bandle,  P  m;  this  serves  to  regulate 
or  prevent  entirely  the  passage  of  the  steam ;  G  is  a  suction  water  pipe. 
The  water  is  drawn  up  into  the  chamber  which  surrounds  the  conical 
end  of  the  steam  pipe  C  d,  and  passes  through  the  opening  marked  by 
an  arrow  between  H  H.  The  space  left  for  the  exit  of  the  water  is  regu- 
lated by  means  of  the  lever  and  screw  L,  which  moves  the  steam  pipe, 
or  chamber,  c  D,  in  either  direction ;  u,  is  a  passage  to  carry  the  water 
to  the  boiler,  together  with  the  steam  which  communicates  to  the  water 
a  portion  of  the  force  with  which  it  is  charged  by  the  pressure  in  the 
boiler;  o  is  a  valve  to  prevent  the  return  of  the  water  from  the  boiler 
when  the  apparatus  is  out  of  work ;  p  leads  directly  to  the  boiler ;  Q 
is  a  screw  stopper,  to  allow  of  re-adjustment  or  cleansing  of  the  valve; 
K  is  a  tube  which  carries  off  any  superabundant  water  which  may  col- 
lect in  the  space  around;  I R  is  an  opening  with  a  sliding  corner, 
through  which  the  action  of  the  apparatus  may  be  distinctly  seen;  the 
steam  and  water  combined  forming  a  continual  and  rapid  stream  be- 
tween  the  parts  H  and  i. 


4k 


To  work  the  apparatus — the  diameter  of  the  water  supply  pipe  beinff 
ctlculated  to  give  the  necessary  amount  of  water — the  rod  B  F  is  movea 
forward  by  the  handle  M,  until  the  conical  end  of  the  rod  stops  the 
orifice  of  the  cone.  The  steam  cock  in  the  pipe  A  B  is  then  turned  on; 
the  screw  handle  H  is  then  turned  back  a  turn  or  so,  to  permit  a  small 
quantity  of  steam  to  pass.  The  steam  in  its  rapid  passage  creates  a 
vacuum  in  the  chambers  of  the  apparatus,  and  the  water  rushes  up  the 
pipe  6  into  the  space  above.  As  soon  aa  the  water  has  entered,  the 
handle  is  turned  round  so  as  to  draw  back  the  conical  rod,  and  permit 
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free  passage  to  the  steam ;  the  water  is  then  carried  ra^dly  into  the 
boiler,  and  ceases  to  run  off  by  the  discharge  pipe  K. 

The  principle  upon  which  the  apparatus  is  based  is,  that  as  the  pres- 
sure is  equal  upon  all  the  interior  surface  of  a  steam  boiler,  and  con- 
sequently as  each  unit  of  surface  sustains  the  same  pressure,  if  the 
steam  is  taken  from  the  boiler  into  the  apparatus  by  a  larger  orifice 
than  that  through  which  it  is  returned,  the  force  of  entry  of  the 
steam  will  be  in  greater  proportion  to  the  dimensions  of  the  two  ori- 
fices ;  or,  in  other  words,  steam  brought  from  a  boiler  through  a  pipe  of 
a  given  diameter,  can  easily  be  forced  into  the  boiler  again  through 
the  other  end  of  the  pipe,  provided  it  have  a  much  smaller  aperture. 
In  the  machine  in  question,  the  entering  orifice  bears  but  a  very  small 
proportion  to  that  of  the  supply  pipe,  because  it  is  necessary  to  allow 
for  the  loss  of  force  occasioned  by  the  action  of  the  water  upon  the 
steam. 

In  the  above  cut  the  apparatus  is  represented  in  a  horizontal  dispo- 
sition, whereas  it  is  now  made  vertical,  but  the  only  difference  in  the 
arrangement  of  the  parts  is  the  curving  downwards  of  the  two  water- 
pipes  Gt  and  K. 

Vor  tho  Joomal  of  the  Vranklin  Instltuto. 

Mechanical  Hxpansion  Table.  By  Jambs  H.  Warneb, 
Engineer  Corps,  U.  S.  N. 

The  expansive  properties  of  steam  have  become  so  familiar  to  engi- 
neers generally,  that  to  present  an  example  bearing  upon  the  subject 
may  appear  somewhat  presumptuous.  But  the  following  is  simply  a 
mechanical  method  of  doing  that  which  is,  perhaps,  better  done  with 
figures.  This  table  (Plate  I,)  is  based  upon  Marriotte's  law  of  expan- 
sion:— that  the  pressure  decreases  in  an  inverse  ratio  with  the  distance 
to  which  the  steam  is  expanded,  and  of  which  it  is  a  linear  exemplifi- 
cation. 

The  dimensions  of  figure  may  be  considered  those  of  a  steam  cylin- 
der, the  vertical  lines  forming  divisions  of  length,  the  horizontal  lines 
indicating  pressures  of  steam.  These  divisions  are  equal  in  the  dia- 
gram, but  the  divisions  of  length  are  not  required  to  be  the  same  as 
the  vertical,  or  those  representing  pressures  of  steam ;  and  although 
limited  in  the  Plate  to  48  inches,  and  30  pounds  per  square  inch,  may 
be  carried  in  either  direction  to  any  desirable  extent. 

In  explanation,  let  the  pressure  of  steam  be  SO  pounds,  cut  off  at 
24  inches,  and  expanded  to  48  inches,  to  find  pressure  at  end  of  stroke. 
Bring  the  edge  of  the  intereector  to  the  junction  of  the  vertical  line 
corresponding  to  the  distance  to  which  the  steam  is  expanded,  and  the 
preeeure  line  30.  Then  the  point  where  the  intersector  cuts  the  verti- 
cal or  cut-off  line  24,  indicates  the  pressure  of  steam  expanded  to  48 
inches  equal  15  pounds.  The  conditions  being  the  same  to  find  pres- 
sure at  36  inches,  bring  the  intersector  to  the  lines  30  and  36,  repre- 
senting pressure  and  distance.  Upon  the  cut  off  line  we  find  20  poundd, 
the  required  pressure. 

Suppose  the  pressure  of  steam  equal  25  pounds,  cut  off  at  8  inches^ 


Digitized  by  VjOOQIC 


^ 

\ 

A 

^ 

C! 

; 

L_, 

fe 

% 

■'  1 

] 

r' 

1 

>v 

• 

1 

. 

* 

■ 

rn 

Si 

•^ 

^ 

^ 

"i 

«^ 

^ 

* 

_ 

■^ 

; 

■ 

J 

J 

' 

"^ 

'4 

r 

^ 

n 

'^ 

- 

Vl 

^ 

1 

^ 

L-_ 

[~ 

'  ^ 

1 

n 

^ 

1 

^~ 

- 

^ 

J 

t 

r 

^  » 

^n 

ti 

f 

f 

1 

[  s 

t* 

•  ^ 

t   u 

•& 

i 

^    ^ 

i  " 

k    C 

•   H 

>    & 

t 

s  k 

:  ( 

j  1 

K  i 

k  \ 

xi 

S  5 

sv 

1  s 

si 

r  ( 

sa 

(  I 

kI 

s  ^ 

5  5 

n 

n 

I 


w 


is  n 


I 


Digitized  by  VjOOQ IC 


N 


Digitized  by  VjOOQIC 
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and  expandecT  to  45  inches,  bring  the  intersector  to  junction  of  pres- 
sure line  25,  and  distance  line  45,  we  find  upon  the  cut  off  line  8,  the 
pressure  4, 4  pounds.  The  same  pressure  is  required  for  any  other  pros* 
sure  and  distance.  The  intersector  operating  upon  the  given  pressure 
line  for  any  distance  throughout  the  length,  the  required  pressure  will 
be  indicated  upon  the  cut  off  line. 

This  table  constructed  upon  a  larger  scale  will  admit  of  decimal  and 
other  subdivisions,  giving  the  pressure  sufficiently  correct  for  practical 
purposes. 

The  pressures  as  noted  upon  the  cut  off  line  are  the  ordinates  to  a 
hyperbolic  curve  corresponding  to  that  degree  of  expansion. 


Ye  Anatomie  of  ye  JEngineere.* 

The  Indian  Punch  has  the  following: — Although  an  arch  man,  yet 
is  he  never  forgetful  of  gravity;  and  though  he  damneth  and  blasteth 
more  than  any  other  man,  he  piqueth  himself  on  being  always  correct 
in  his  terms :  he  is  a  dab  at  algebra,  for  which  a  Y  Z  is  needful :  he  is 
a  very  Koah  at  describing  arcs.  Though  he  seeketh  not  after  taverns 
he  is  conversant  with  sines,  and  payeth  due  attention  to  his  cosines  and 
sick  Aunts.  Even  though  not  wealthy,  he  he]peth  to  establish  many 
a  bank.  lie,  ever  kind  and  hospitable,  supplieth  chairs  for  sleepers, 
and  though  addicted  to  rail  is  never  forgetful  of  the  tender :  he  is  a 
dutiful  subject  and  though  often  in  hot  water,  ever  payeth  fit  attention 
to  the  Governor.  lie  is  somewhat  of  an  ornithologist,  knoweth  all 
about  cranes  and  crows,  kites,  tumblers,  and  cocks  for  benzines,  and 
moreover  maketh  wire  ducks  to  aid  his  resonant  steam  eagles  to  fly. 
He  is  also  somewhat  of  an  entomologist,  understanding  flics,  crabs^ 
worms,  and  such  likes,  and  not  above  taking  notice  even  of  a  cows 
ticks.  Though  partial  to  hydraulics  he  is  not  otherwise  a  rollicking 
man,  yet  is  at  home  in  high  dressed  attics,  where  he  often  maketh  use 
of  new  mattocks  in  his  area  speculations.  He  is  a  peaceful  man,  though 
well  versed  in  triggernometry,  and  in  the  habit  of  making  great  use  of 
switches  in  various  ways.  He  is  of  levelling  tendencies,  yet  sometimes 
wisheth  he  were  monarch  of  all  he  surveyed.  He  is  the  most  progres- 
sive of  mortals,  axing  his  way  through  forests  and  picking  it  through 
rocks,  and,  paradoxical  as  it  may  seem,  he  opens  a  country  by  putting 
locks  on  the  rivers  and  keys  on  the  banks.  He  is  by  no  means  a  hater 
o'  docks  man,  but  well  versed  in  dry  dock  trinal  subjects,  and  would 
never  desire  to  pull  down  the  church  unless  it  stood  in  the  way  of  a 
railroad.  Ho  reverenceth  the  institutions  of  his  country,  because  in 
them  he  recognizeth  the  mechanical  powers.  The  Press  he  rightly 
regardeth  as  the  lever;  the  ten-pound  voters  as  the  small  end  of  the 
wedge;  the  House  of  Lords  as  the  inclined  plane,  and  the  Commons  as 
the  screw:  the  Army  he  conceiveth  to  be  both  hammer  and  tongs  com^ 
bined,  the  Navy  a  series  of  pulleys,  and  country  justices  in  general 
pumps.  His  affection  for  the  constitution  is  unbounded,  for  he  only 
regards  it  in  the  light  of  the  common  wheel. 

<  From  tht  I^ndoii  Bvfldcr,  No.  810. 
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On  the  Burning  of  Welsh  Steam  Ooal  in  Locomotive  Engine^.* 

By  J.  TOMLINSON. 
[Read  at  the  Inititatlon  of  Mechanical  Kngineen.] 

The  use  of  coal  in  locomotive  engines  having  become  almost  the  rule, 
the  writer  offers  the  following  results  of  a  series  of  trials  he  has  made 
with  the  steam  coals  of  South  Wales,  in  locomotive  engines  upon  the 
Taff  Vale  Railway,  in  comparison  with  the  best  descriptions  of  coke  to 
be  had  in  the  same  district ;  as  there  has  hitherto  been  a  difficulty  in 
the  use  of  that  description  of  coal  for  such  a  purpose  almost  amount- 
ing to  prohibition,  from  the  fact  that  in  all  previous  trials  a  failure  has 
resulted  from  the  burning  of  the  firebars.  This  failure  of  the  Welsh 
steam  coal  in  locomotive  engines  has  been  hitherto  attributed  to  the 
firebars  becoming  clinkered  over;  but  the  results  of  the  trials  described 
in  the  following  paper  appear  to  show  that  the  failure  has  arisen  from 
an  entirely  different  cause,  and  one  that  can  be  completely  obviated. 

The  writer  was  originally  driven  to  the  use  of  coal  alone  for  carry- 
ing on  the  traffic  of  the  Taff  Vale  Railway  in  January,  3858,  in  conse- 
quence of  the  continued  strike  of  the  colliers  in  the  Rhondda  Valley, 
where  the  coking  coal  is  obtained.  Previous  to  that  time  little  or  no 
coal  had  been  used  in  locomotives,  owing  to  the  good  quality  and  low 
price  of  the  coke ;  and  from  the  idea  that  coal  could  not  economically 
compete  with  coke  for  the  heavy  work  of  this  line,  and  also  from  the 
known  difficulties  to  be  overcome  in  its  employment.  The  transition 
from  coal  to  coke  being  sudden  and  unprepared  for,  it  became  neces- 
sary to  watch  the  matter  closely,  so  as  to  determine  which  of  the  va- 
rious descriptions  of  coal  would  answer  the  purpose  best,  and  to  arrange 
its  treatment ;  more  especially  as  at  the  outset,  from  the  various  quali- 
ties of  coal  that  had  to  be  used,  the  firebars  were  continually  being 
burnt  out,  and  seldom  could  be  made  to  last  two  days  without  passing 
through  the  hands  of  a  smith  to  be  separated  and  straightened ;  even 
then  several  bars  a  day  were  totally  destroyed  in  each  engine,  some 
engines  having  had  two  entire  new  sets  a  day  to  run  100  miles.  After 
careful  consideration  of  the  subject  it  was  decided  to  use  only  one  de- 
scription of  coal;  the  preference  was  then  given  to  the  steam  coal  over 
the  bituminous,  as  being  more  pure  in  its  composition,  and  smokeless; 
and  after  attentive  observation  and  trials  the  Aberdare  Four  Feet  Vein 
coal  was  chosen.  With  this  coal  it  was  found  that  the  least  damage 
was  done  to  the  firebars,  and  the  best  result  obtained  by  working  the 
engine  with  a  very  thin  fire,  say  not  exceeding  9  inches  with  a  mode- 
rate load,  and  slightly  thicker  as  the  load  increased,  not  however  ex- 
ceeding 15  inches  in  any  case.  In  working  with  a  light  train  or  down 
hill  with  a  loaded  train,  it  was  found  advantageous  to  keep  even  a  more 
shallow  fire  than  9  inches;  for  the  blast  being  very  light  (as  little  or 
no  traction  is  required  down  hill  on  this  railway),  the  supply  of  steam 
could  not  be  kept  up  unless  the  air  were  admitted  with  little  difficulty; 
it  is  however  necessary  to  be  prepared  in  case  of  being  stopped^  and 
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therefore  a  bright  fire  was  a  desideratum  which  could  not  be  obtained 
unless  it  were  kept  thin. 

The  injury  to  the  firebars  was  however  still  a  great  item,  notwith- 
standing all  the  care  that  could  be  bestowed  on  them ;  for  it  is  difScult 
,to  get  a  number  of  men  to  attend  implicitly  to  rules  which  give  them 
more  trouble  than  they  have  previously  been  accustomed  to.  The  writer 
therefore  was  induced  to  try  an  experiment  by  covering  up  the  entire 
surface  of  the  bars  with  small  pieces  of  firebrick,  not  exceeding  3  ins. 
cube,  and  putting  the  fire  on  them,  so  as  to  prevent  the  direct  action 
of  the  fire  on  the  iron  of  the  bars ;  and  it  was  found  that  from  the  clean 
nature  of  the  coal  no  bad  result  took  place  in  the  generation  of  steam, 
while  the  bars  now  received  little  or  no  injury.  This  plan  has  conse* 
quently  been  generally  adopted,  but  with  the  partial  substitution  of 
clinker  from  stationary  engines  instead  of  firebrick  alone.  It  has  com- 
pletely obviated  the  difficulty  of  the  bars  being  burnt,  and  a  set  of  bars 
will  now  last  on  an  average  four  months,  running  about  100  miles  a 
day.  It  is  also  attended  with  a  beneficial  result;  for  the  small  coal, 
instead  of  passing  directly  into  the  ashpan  unconsumed ;  adheres  par- 
tially to  the  red-hot  bricK  and  clinker,  and  is  consumed ;  and  notwith- 
standing that  the  Welsh  steam  coal  falls- readily  to  small,  and  has  little 
if  any  bmding  property,  the  engines  can  run  100  miles  without  clean- 
ing out  the  ashpan.  Another  description  of  coal  containing  a  larger 
percentage  of  ash  has  also  been  tried  forgetting  up  steam  and  making 
the  first  fire  to  start  with,  which  clinkering  slightly  on  the  bars  most 
effectually  protected  them  from  burning :  the  use  of  this  coal  was  how- 
ever limited  to  6  cwt,  per  day  for  each  engine. 

To  place  the  engine  more  out  of  the  control  of  the  men,  the  plan 
was  adopted  which  had  been  in  use  on  other  engines,  of  perforating 
the  shield  of  the  firedoor  and  drilling  five  or  six  two  inch  holes  in  the 
door  itself,  so  as  to  admit  a  little  air  above  the  fire ;  this  was  found 
useful  not  only  in  assisting  combustion,  but  also  in  preventing  the  blast 
from  lifting  the  small  particles  of  coal  and  thereby  choking  the  tubes. 

Having  so  far  succeeded  in  efficiently  working  the  traffic  entirely 
with  coal,  and  finding  the  engines  were  working  the  trains  with  a 
smaller  weight  of  fuel  than  they  had  previously  done,  the  writer  was 
disinclined  to  return  to  coke  without  good  reason,  after  the  experience 
he  had  had.  A  series  of  experiments  was  therefore  made  to  test  the 
commercial  value  of  each  description  of  fuel.  The  first  series  of 
experiments  was  made  with  an  engine  working  the  regular  mineral 
trains,  with  Aberdare  Four  Feet  coal  and  Rhondda  Valley  best  coke: 
the  second  series,  with  the  same  coal  and  coke,  with  a  special  train  of 
thirty-five  loaded  coal  wagons  weighing  269  tbns,  run  at  the  regular 
speeds  of  the  ordinary  trains  of  about  11^  miles  per  hour:  the  third 
series,  with  various  fuels,  with  a  special  train  of  forty  loaded  coal 
wagons  weighing  814  tons,  run  at  a  speed  of  twenty  miles  per  hour  up 
the  hill  and  twelve  miles  down  (twelve  miles  per  hour  being  the  limit 
down  hill  with  loaded  trains) :  and  the  fourth  series,  with  bastard  steam 
eoal  and  Aberdare  Nine  Feet  coal :  the  former  of  these  has  a  larger 
percentage  of  ash  and  more  bituminous  property,  the  only  objection 
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to  its  use  bebg  the  smoke :  it  docs  not  born  the  bars^  and  is  fully  as 
economical  as  the  pure  steam  coal. 

The  whole  series  of  experiments  were  made  with  the  same  engine 
and  by  the  same  engineman.  The  engine  is  of  the  following  dimen- 
sions :  cylinders  16  inches  diameter  and  24  inches  stroke ;  six  wheels 
coupled,  4  ft.  6  ins.  diameter ;  firebox  3  ft.  6  ins.  square  by  4  ft.  10 
ins.  high ;  156  tubes,  13  ft.  3  ins.  long  by  2  inches  diameter,  and  No. 
11  to  No.  14  wire  gauge  thickness ;  safety  valves  loaded  to  a  pressure 
of  110  lbs.  per  square  inch. 

The  following  table  gives  the  general  results  of  the  whole  of  the  ex- 
periments, showing  the  quantity  of  fuel  consumed  per  ton  per  mile,  the 
quantity  of  water  evaporated  per  pound  of  fuel,  and  the  average  speed 
of  the  train  during  running : — 


Description  of  Fuel. 

Fuel 
consumed 
per  ton  per 

mile. 

Water 

evaporated 

per  pound 

of  fuel. 

Speed 
in  running 

miles 
per  hour. 

Coal— Aberdare  Four  Feet  Vein, 
C&Ae^Rhondda  Valley  Best  Coke, 

lb. 
•127 
•172 

lbs. 
7-63 
7-62 

miles. 
11-6 
11-5 

Coal— Aberdare  Four  Feet  Vein, 
CoAr«— Rhondda  Valley  Best  Coke, 

•130 
•124 

8  37 
8-34 

11-6 
11-3 

Ooik«— Rhondda  Valley  Best  Coke. 
Coal — Aberdare  Four  Feet  Vein,  lump, 
Coal—        **       half  lump  and  half  small. 

•136 
•133 
•153 

7-54 
773 
711 

168 
16  5 
148 

Coal— RhonddaViilley  Bastard  SleamCoal 
Coal— Aberdare  Nine  Feet  Vein, 

•110 
•112 

863 
8-15 

11.5 
11-5 

The  results  in  the  consumption  of  fuel  showing  in  all  cases  slightly 
in  favor  of  the  coal,  they  may  fairly  be  considered  equal ;  and  as  the 
abuse  of  the  engine  when  burning  coal  is  more  easily  detected  than 
when  using  coke,  this  forms  a  further  advantage  in  favor  of  coal.  The 
preference  may  also  be  given  to  coal  over  coke  for  the  freedom  in  ge- 
nerating steam,  which  will  allow  the  blast  pipe  to  be  of  larger  dimen- 
sions than  when  burning  coke.  This  has  been  clearly  shown,  as  the 
engines  are  now  maintaining  steam  at  100  to  110  lbs.  per  square  inch 
With  coal,  with  the  same  sized  blast  pipes  as  were  used  previously  for 
80  lbs.  with  coke ;  and  the  firebars  have  also  been  placed  closer  toge- 
ther, the  air  spaces  being  reduced  from  1  inch  to  |-inch.  Hence  the 
writer  thinks  it  may  be  concluded  that  the  Welsh  smokeless  coal  may 
be  economically  used  in  substitution  for  coke ;  and  that  where  failures 
have  taken  place  previously,  they  are  to  be  attributed  to  the  very  great 
heating  power  of  the  coal ;  and  that  the  difficulty  with  firebars  has 
resulted  not  from  clinker,  but  from  the  absence  of  a  proper  protection 
for  the  iron  of  the  bars,  so  that  with  heavy  firing  the  heat  has  struck 
downwards  and  fused  the  bars  themselves. 
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Nearly  all  the  engines  on  the  Taff  Yale  Railwaj  are  now  burning 
Welsh  steam  coal  entirely;  they  take  with  each  train  a  load  of  eighty 
empty  wagons  averaging  3^  tons  each  or  260  tons  total,  up  an  aver- 
age rising  gradient  of  1  in  809,  at  from  13  to  14  miles  per  hour  with- 
out any  inconvenience. 

The  composition  of  the  Aberdare  Four  Feet  Vein,  the  coal  now  in 
use  in  these  engines,  is 

Carbon,  •  •  • 

Hydrogen,    •  • 

Oiygen, 

Nitrogen,  Ac.,  •  • 

Ash,  •  •  • 

10000 

It  is  therefore  practically  coke,  and  requires  only  proper  treatment  for 
substitution  in  the  place  of  coke.  Another  great  advantage  in  the  use 
of  this  coal  over  all  others  in  locomotive  engines  is  its  almost  entire 
freedom  from  smoke,  thus  rendering  any  plan  of  smoke-burning  unne- 
cessary, not  even  a  steam  jet  being  required  when  the  engine  is  stand- 
ing. 

The  advantage  of  slow  speed  is  so  distinctly  shown  in  the  results 
obtained  that  the  writer  considers  this  point  as  worthy  of  more  atten- 
tion than  it  usually  receives  on  railways;  for  a  slow  speed  not  only 
economizes  the  quantity  of  fuel  consumed  by  diminishing  the  resistance 
of  the  train,  but  also  increases  the  evapor$itive  duty  obtained  from  it. 

JHscussian. — ^Mr.  Tomlinson  explained  that  the  firebrick  was  merely 
broken  up  into  small  pieces  of  about  3  inches  cube,  and  thrown  in 
roughly  with  a  shovel  in  a  single  layer  over  the  grate,  so  as  to  cover 
the  firebars ;  it  was  found  to  last  a  long  time,  and  in  one  special  trial 
that  he  had  made  to  ascertain  its  durability  the  fire  was  not  dropped 
for  six  days,  the  engine  running  continuously  100  miles  per  day,  and 
at  the  end  of  that  time  the  firebrick  still  remained  as  an  efficient  pro- 
tection for  the  grate  bars.  The  thickness  of  the  fire  was  an  important 
point :  it  might  be  9  or  10  inches  thick  at  the  sides,  where  the  absorb- 
ing surfaces  of  the  firebox  kept  down  the  temperature ;  but  should  be 
as  thin  as  possible  in  the  centre,  so  that  the  bars  could  just  be  seen 
through  it,  for  the  bars  would  go  down  in  the  centre  in  spite  of  all  pre- 
cautions, unless  the  fire  was  kept  very  thin,  on  account  of  the  intense 
heat.  By  the  experiments  the  injurious  efiect  of  increased  speed  was 
remarkably  shown,  not  only  in  increased  consumption  of  fuel,  but  also 
in  diminished  evaporative  duty  of  the  fuel,  which  was  reduced  about  10 
per  cent,  by  an  increase  of  speed  of  6  J  miles  per  hour,  or  about  50  per 
cent.  In  the  trial  that  he-had  made  of  Newcastle  coal,  he  had  found 
that  the  bituminous  Newcastle  coal  demanded  very  different  circum- 
stances for  its  economical  consumption,  requiring  a  much  greater  sup- 
ply of  air ;  it  consequently  received  imperfect  treatment  in  ordinary 
locomotive  fireboxes,  where  no  provision  was  made  for  an  extra  supply 
of  air  beyond  that  admitted  through  the  grate ;  so  that  the  evaporative 
duty  obtained  in  the  trial  was  only  5|  lbs.  of  water  per  pound  of  fuel. 
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The  reBultg  of  the  trials  in  consumption  per  ton  per  mile  'vrere  not 
always  thoroughly  reliable  as  a  means  of  comparison,  on  account  of  the 
great  fluctuation  in  the  weight  of  trains  down,  some  being  as  much  as 
700  or  800  tons  down  hill,  which  would  materially  affect  the  result ; 
the  fall  was  nearly  uniform  from  one  end  of  the  line  to  the  other, 
amounting  to  409  feet  in  24  miles,  or  an  average  gradient  of  1  in  309. 
The  coke  cost  12«.  6(2.  per  ton  and  the  coal  6«.  8^.  per  ton  in  the  wagons 
upon  the  railway;  so  that  the  cost  of  fuel  when  coal  was  used  was  little 
more  than  half  of  that  with  coke,  as  the  consumption  was  about  the 
same  in  quantity  to  do  the  same  work. 

Mr.  R.  Laybourn  said  he  had  made  some  trials  of  burning  Welsh 
coal  in  locomotives  on  the  Monmouthshire  Railway,  about  eighteen 
months  ago,  with  coal  from  Nixon's  Deep  Duffryn  seam,  the  same 
seam  of  coal  as  the  Aberdare  Four  Feet  Vein,  but  found  the  bars  came 
down  in  the  way  described :  this  was  obviated  by  using  inferior  coke 
for  lighting  the  fire,  which  formed  a  portion  of  clinker  over  the  bars 
that  served  to  protect  them ;  by  this  means  he  succeeded  in  using  the 
coal.  He  had  made  a  series  of  experiments,  which  led  him  to  the  adop- 
tion of  a  considerable  proportion  of  coal  mixed  with  the  coke  for  the 
locomotives  on  the  Monmouthshire  Railways.  In  the  half  year  end- 
ing December,  1855,  and  previously,  coke  alone  had  been  used,  at  an 
average  rate  in  that  half  year  of  40  lbs.  per  mile  for  all  the  trains, 
passenger  and  goods,  costing  8*12{2.  per  mile  of  the  trains  for  fuel.  In 
the  following  half  year  to  June,  1856,  a  quantity  of  coal  was  mixed 
with  the  coke ;  and  in  the  next  half  year  to  December,  1856,  this  was 
increased  to  an  average  of  22'78  lbs.  of  coal  per  mile  and  17*85  lbs.  of 
coke,  making  a  total  consumption  of  40*50  lbs.  per  mile,  at  a  cost  of 
2*56k  per  mile  of  the  trains  for  fuel.  The  proportion  of  coal  was  then 
further  increased,  and  the  results  were : — 

In  the  half 


year  ending 

Coal. 

Coke. 

ToUl  Conenroptton. 

CottofFoel. 

June  1R57, 

89*26  Ibf. 

6*60  Ibe. 

44  85  Ibe.  per  mile. 

8094f.  per  mile. 

Dec.  1957, 

89  71 

520 

4i-9l 

213 

June  1868, 

3415 

7-21 

41-36 

2-10          « 

He  had  not  tried  firebrick,  but  by  getting  up  the  fires  with  inferior 
coke  a  clinker  was  formed  over  the  grate^  which  was  found  to  answer 
the  purpose  of  protecting  the  bars. 

Mr.  ToMLiNSOxr  said  that  the  weights  given  in  the  tabular  statement 
of  experiments  were  those  of  the  trains  alone,  independent  of  the  en- 
gine and  tender,  which  would  add  about  45  tons,  the  engine  being 
about  29  tons  weight  and  the  tender  16  tons. 

Mr.  B.  FoTHERQiLL  had  been  engaged  recently  in  experiments  on 
this  subject,  and  he  agreed  entirely  with  tlie  statements  in  the  paper, 
as  to  the  efficiency  of  coal  for  locomotives  in  place  of  coke ;  and  that 
the  quantity  of  coal  required  was  not  greater  to  do  the  same  work,  if 
suitable  provision  was  made  for  its  proper  combustion.  His  experiments 
had  been  made  with  the  partially  bituminous  coal  of  Lancashire  and 
Yorkshire ;  and  he  had  also  made  one  trial  with  the  Welsh  smokeless 
coal  in  a  locomotive  engine,  but  it  was  impracticable  to  complete  that 
trial  in  consequence  of  the  firebars  melting  down  upon  the  trip,  so  as 
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to  dtop  the  engine  after  having  ran  only  a  short  distance.  It  was  not 
from  defect  of  the  coal  that  this  stoppage  of  the  trial  took  place,  but 
entirely  from  the  melting  of  the  firebars ;  and  it  was  evident  that  with- 
out some  provision  for  protecting  the  bars  from  melting,  the  Welsh 
amokdess  coal  could  not  be  employed  in  locomotives.  In  two  trials  he 
had  made,  the  cost  of  fuel  for  taking  the  same  train  over  the  same 
distance  of  96  miles  was  found  to  be  with  coke  at  11«.  Qd.  per  ton,  22«. 
Zd.\  with  coal  at  5«.  M.  per  ton,  9«.  5(i. ;  showing  a  saving  of  57  per 
cent,  in  the  cost  of  fuel  consumed  when  coal  was  used.  Locomotive  en- 
gines using  coal  might  always  be  made  to  burn  their  smoke  satisfactorily* 
A  point  of  great  importance  was  the  relative  durability  of  the  boiler 
tabes  and  firebox  with  coal  and  with  coke;  and  after  the  practicability  of 
using  coal  with  great  economy  in  cost  of  fuel  had  been  established,  this 
became  a  serious  question  in  deciding  whether  to  go  on  making  coal- 
burning  engines  instead  of  coke  engines.  It  had  been  feared  at  first 
that  there  would  be  a  loss  from  more  rapid  destruction  of  the  brass 
tabes  and  copper  firebox  with  coal  than  with  coke ;  and  he  had  been 
recently  engaged  in  an  investigation  of  the  subject  on  the  London  and 
South  Western  Railway,  where  coal-burning  engines  had  been  worked 
for  a  long  time,  for  the  purpose  of  ascertaining  the  real  lifetime  of  the 
tabes  under  the  two  circumstances.  The  result  was  found  to  be  that 
in  twenty-six  coke-burning  engines  the  average  duration  of  a  set  of 
brass  tabes  was  94,518  miles,  varying  from  65,000  to  127,000  miles, 
according  to  their  quality,  and  the  description  of  coke  used.  But  in 
several  engines  running  with  half  coal  and  half  coke,  the  tubes  had  run 
154,955  miles,  and  were  still  in  good  working  condition ;  and  in  one 
of  these  engines  the  tubes  after  137,676  miles  work  were  not  half 
worn  oatylmd  were  reduced  in  thickness  only  from  No.  13  to  No.  16 
wire  gauge,  or  from  '095  to  '065  inch.  From  the  results  of  this  inves- 
tigation he  was  satisfied  that  the  ordinary  wear  of  the  tubes  was  caused 
nainly  by  the  cutting  and  abrading  action  of  the  hard  particles  of  coke 
drawn  rapidly  through  the  tubes,  and  was  not  entirely  a  chemical  ac- 
tioa  as  had  been  at  first  supposed ;  and  consequently  the  comparative 
softness  of  the  particles  of  coal  greatly  reduced  this  cause  of  wear. 
This  was  illustrated  by  the  wear  that  ordinarily  took  place  in  the  fire 
boxes  of  coke  engines,  in  which  the  roof  and  upper  portion  were  re- 
doeed  only  /j-inch  in  thickness,  whilst  under  the  firedoor  and  at  the 
lower  part  of  the  sides,  where  exposed  to  the  continued  wear  of  the  hard 
pieces  of  coke,  the  thickness  became  reduced  ^-inch  in  the  same  time. 
He  was  satisfied  that  the  durability  both  of  tubes  and  fireboxes  would 
prove  much  greater  with  coal  alone ;  and  that  there  was  no  ground  to 
fear  more  chemicid.  action  from  sulphur  with  coal  than  with  coke. 

Mr«  ToMLiNSON  said  that  the  quantity  of  sulphur  in  the  Welsh 
steam  coal  was  very  small,  and  was  included  in  the  2*13  per  cent,  of 
nitrogen,  Ac;  in  the  Four  Feet  Vein  the  proportion  of  sulphur  seldom 
exceeded  from  1  to  1^  per  cent.,  and  was  never  more  than  2  per  cent. 

Mr.  W.  G.  Gbaio  said  he  was  satisfied  that  the  tubes  had.  a  much 
greater  durability  with  coal  than  with  coke.  For  the  purpose  of  burn- 
ing eoal  lie  had  used  a  firegrate  constructed  with  each  alternate  bar 
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raified  one  inch  above  the  others,  making  a  kind  of  hollow  fire,  leaving 
spaces  for  air  to  enter  under  the  fuel ;  the  bars  were  not  found  so  lia- 
ble to  burn  in  that  arrangement  as  with  a  level  grate,  being  protected 
by  a  greater  supply  of  air  on  their  top  surface ;  a  set  of  bars  now  lasted 
several  weeks  with  coal,  instead  of  only  one  week  as  before  when  they 
were  all  level. 

Mr.  J.  Fenton  observed  that  the  low  evaporative  duty  obtained 
from  the  Newcastle  coal,  when  burnt  without  consuming  the  smoke, 
showed  the  great  importance  of  insuring  a  sufficient  supply  of  air  for 
bituminous  coal,  and  a  considerably  larger  quantity  than  was  required 
for  a  coke  fire. 

Mr.  W.  Smith  remarked  that  he  had  seen  a  construction  of  cast  iron 
channelled  firebars  by  Mr.  Gray,  in  an  application  of  which  every 
alternate  bar  was  raised  about  1^  inches  above  the  rest :  sloping  notches 
or  channels  were  made  across  the  top  edges  of  the  bars,  to  afford  an 
increased  area  for  supply  of  air ;  several  sets  were  at  work  in  London, 
burning  coal,  and  they  appeared  to  answer  satisfactorily,  giving  an 
increased  supply  of  air^  and  lasting  longer  than  the  ordinary  bars  from 
the  greater  cooling  effect  of  the  air. 

Mr.  ToMLiKSON  said  he  had  tried  a  set  of  Mr.  Gray's  firebars  for  a 
stationary  engine  grate  under  a  large  Cornish  boiler,  but  had  not  found 
there  was  much  advantage  over  a  set  of  thin  cast  iron  bars  which  he 
had  tried  in  a  companion  boiler  of  the  same  description ;  the  latter 
bars  were  Z\  inches  deep  by  |-inch  thick  at  top  and  ^-inch  at  bottom, 
with  f-inch  spaces.  In  both  boilers  the  firedoors  were  perforated  in 
the  same  manner  as  the  locomotive  firedoor,  and  provided  with  sliding 
shutters  to  close  the  air  holes ;  there  was  also  a  damper  below  the  fire 
to  shut  up  all  close  when  the  incline  was  not  being  worked.  He  thought 
that  in  practice  the  channels  across  the  bars  were  more  frequently 
filled  with  dust  than  clear,  and  hence  the  absence  of  any  good  effect 
resulting  from  them.  The  bars  that  he  used  for  locomotives  were 
wrought  iron,  4^  inches  deep  by  |-inch  thick  at  top  and  ^^e-inch  at 
bottom,  and  f-inch  spaces  when  new.  In  some  engines  the  same  set 
had  lasted  five  months  when  burning  about  45  lbs.  of  coal  per  mile  and 
running  about  500  miles  per  week :  their  average  duration  was  about 
three  months,  which  was  gradually  increasing. 

Mr.  R.  Laybourn  observed  that  an  important  consideration  in  the 
matter  was  the  great  variation  in  the  quality  of  coal  obtained  in  differ- 
ent districts,  so  that  a  special  plan  had  to  be  arranged  on  each  differ- 
ent railway  to  suit  the  coal  to  be  used  there.  He  had  made  a  trial  of 
a  plan  of  firegrate  by  Mr.  Jeffreys,  of  the  Shrewsbury  and  Hereford 
Railway,  in  which  the  bars  were  laid  flatways  on  the  side  instead  of 
the  edge,  with  air  spaces  between,  and  partly  overlapping  one  another, 
forming  a  gradually  sloping  surface  from  each  side  of  the  firebox  dowa 
towards  the  centre;  this  arrangement  proved  successful  in  admitting  m 
larger  supply  of  air,  and  he  found  it  effective  in  burning  the  bitomin-* 
ous  coal. 

Mr.  Maudslay  observed  that  this  was  similar  to  Mr.  Crampton'e 
firegrate,  that  waa  used  on  the  French  railways,  except  that  in  the 
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latter  the  bars  were  laid  transverselj  instead  of  longitudinally  in  the 
firebox,  forming  a  surface  sloping  down  from  the  firedoor  towards  the 
tube  plate.  ^ 

Mr.  E.  A.  CowPER  observed  that  in  Mr.  Gray's  plan  of  firebars  that 
had  been  referred  to,  the  general  arrangement  he  believed  was  to  have 
^inch  bars  and  ^-inch  air  spaces,  giving  50  per  cent,  area  of  opening 
in  plan  for  the  admission  of  air ;  but  the  effective  area  was  increased 
to  60  or  70  per  cent,  by  cutting  sloping  notches  in  the  top  edges  of 
the  bars,  so  that  portions  of  the  top  surface  of  the  bars  were  cut  away. 
He  did  not  know  what  were  the  results  of  their  working,  but  thought 
the  use  of  very  thin  bars  fully  answered  the  purpose  required ;  he 
usually  employed  bars  only  ^-inch  thick  at  top  and  ^inch  at  bottom, 
with  f -inch  spaces. 

Mr.  ToMLiNSON  said  that  a  set  of  Mr.  Gray's  firebars  had  been  tried 
for  some  time  in  the  ^'Iron  Duke"  locomotive  engine  on  the  Great 
Western  Railway;  but  he  did  not  think  any  plan  of  stepped  ^rate  would 
be  suitable  for  burning  the  Welsh  coal,  for  he  found  that  if  any  one  of 
the  ordinary  bars  was  accidentally  left  standing  up  above  the  others, 
from  the  notch  in  the  firebar  frame  not  being  cleaned  out,  it  was  sure 
to  get  burnt  more  than  the  rest. 

Mr.  E.  A.  GowPER  had  heard  that  a  plan  had  recently  been  tried 
in  some  locomotives  on  the  Great  Western  Railway,  for  tipping  up  the 
entire  firegrate  upon  a  centre  bearing,  so  as  to  allow  of  laying  the  fresh 
fuel  on  the  bars,  and  then  covering  it  over  with  the  red  fire  when  the 
grate  was  tipped  back  again  sharply. 

Mr.  R.  Layeourn  believed  that  was  Mr.  Jeffreys'  plan,  and  was  in- 
tended as  a  mode  of  making  cast  iron  bars  suitable  for  locomotive  fire- 
grates ;  this  was  effected  by  never  disturbing  the  cast  iron  bars  on  their 
bed,  and  they  were  never  removed  until  worn  out ;  but  when  the  fire 
had  to  be  dropped  the  whole  frame  was  tipped  over  on  a  centre  bear- 
ing, allowing  the  fuel  to  drop  out.  This  plan  gave  great  economy  in 
the  cost  of  maintenance  of  firebars,  as  cast  iron  was  used  instead  of 
wrought  iron  bars ;  and  the  bars  were  preserved  from  injury  by  avoid- 
ing the  handUng  of  them  whilst  hot,  which  was  liable  to  bend  or  break 
them. 

Mr.  J.  Fbrkie  said  an  arrangement  of  ridged  firebars  had  been 
tried  for  a  stationary  engine  boiler  at  Derby,  on  Mr.  Chanter's  plan, 
in  which  the  top  of  the  bars  was  ridged  or  serrated,  and  every  alter- 
nate bar  was  moved  longitudinally  about  1  or  1}  inch  backwards  and 
forwards,  the  intermediate  bars  remaining  stationary ;  the  alternate 
bars  were  moved  by  a  transverse  shaft  provided  with  a  lever,  which 
was  moved  occasionally  by  the  stoker.  These  had  been  in  use  about 
two  years,  and  were  found  to  answer  the  purpose  satisfactorily ;  the 
ridges  on  the  bars  served  ta.keep  the  fire  gently  stirred,  preventing 
dinkers  from  adhering  to  the  bars. 

Mr.  W.  G.  Craig  observed  that  for  burning  coal  it  was  requisite  to 

have  the  bars  rather  close  together  and  very  thin,  considerably  more 

so  than  with  coke ;  and  the  object  he  had  in  view  in  using  a  grate  with 

the  alternate  bars  raised  above  the  others  was  to  admit  more  air  under 
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the  fuel,  making  a  kind  of  hollow  fire,  to  prevent  the  bars  from  bnrn- 
ing.  The  firebars  he  used  were  J-inch  thick  at  top  and  J-inch  at  bot- 
tom, with  I  to  {-inch  air  spaces,  and  when  placed  alternately  raised, 
they  could  be  brought  still  closer. 

Mr.  J.  E.  Clift  inquired  whether  a  pan  of  water  had  been  tried 
under  the  firegrate,  to  prevent  the  bars  being  burnt ;  that  plan  was 
frequently  used  in  stationary  engines  with  good  results,  and  by  this 
means  he  had  had  firebars  in  constant  use  for  two  years  with  intense 
coal  fires  under  gas  retorts,  without  the  bars  burning  away.  There 
was  constantly  a  supply  of  water  under  the  firegrate,  and  the  steam 
rising  from  it  served  to  keep  the  bars  continually  protected  and  cool. 

Mr.  ToMLiNSON  said  he  had  tried  a  jet  of  water  from  the  boiler  kept 
continually  running  under  the  firegrate  of  a  locomotive  during  the 
whole  trip,  but  it  did  not  serve  to  protect  the  bars  from  burning ;  he 
had  not  tried  a  pan  of  water,  but  with  the  jet  there  was  so  much  water 
constantly  supplied  as  to  keep  the  ashpan  full  of  steam,  and  he  thought 
the  effect  would  be  the  same  as  in  the  use  of  a  pan  of  water. 

Mr.  C.  W.  Siemens  observed  that  the  efficiency  of  the  water  below 
the  firegrate  would  depend  a  good  deal  upon  the  quantity  of  ashes 
falling  from  the  fire ;  if  the  ashes  fell  easily  they  would  keep  up  a  sup- 
ply of  steam  from  the  ashpan  and  preserve  the  bars  from  injury;  but 
if  much  clinker  were  formed  on  the  firegrate,  the  water  pan  would  not 
answer,  as  there  would  not  be  steam  enough  to  keep  the  bars  cool. 


On  a  New  System  of  Axle  Boxes,  not  requiring  Lubricating,  and 
without  Liability  to  Heating."^   By  Alphonse  db  Brussaut. 

The  author  first  recapitulated  the  liability  to  accident  arising  from 
inattention  to  the  constant  greasing  of  the  ordinary  axle  boxes  and 
journals  of  carriages  and  of  machinery,  the  inconvenience  of  accumu- 
lating dust  and  grit  on  the  bearings,  and  the  friction  and  wear  and  tear 
arising  from  these  causes.  He  then  reviewed  the  numerous  inventions 
and  attempts  to  remedy  these  evils,  showing  that  none  of  them  had 
hitherto  successfully  abolished  the  necessity  for  the  expensive  and  un- 
cleanly use  of  some  lubricating  matter.  He  next  proceeded  to  describe 
the  system  which  he  had  introduced,  and  had  applied  somewhat  ex- 
tensively in  France  to  various  classes  of  machinery  in  which  the  use  of 
grease  had  hitherto  been  considered  indispensable.  The  new  apparatus 
was  described  to  consist  of  a  series  of  four,  six,  eight,  or  any  other 
convenient  number  of  cylindrical  rollers  of  the  length  of  the  journal, 
retained  at  certain  distances  apart  from  each  other,  yet  still  united  by 
elastic  bands  of  vulcanized  india  rubber.  These  rollers,  thus  united, 
and  placed  around  the  journal,  would  be  set  in  motion  by  the  pressure 
ef  the  axle,  without  the  possibility  of  collision  with  or  friction  against 
each  other,  or  of  rubbing  upon  the  surface  of  the  journal  or  of  the 
bearing,  and  thus  avoiding  as  much  as  possible  any  friction  or  opposi- 

•  froB  tiM  Load.  Cir.  Xng-  ud  Arch.  JoonuJ,  May,  18M. 
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tion  to  the  motion  of  the  journal.  The  action  of  rolling  heing  thus 
substituted  for  sliding,  there  could  not  be  any  abrasion  of  the  sub- 
stances, and  lubricating  became  unnecessary.  The  machines  so  fitted 
were  stated  to  work  with  remarkable  ease  and  steadiness,  and  to  be  set 
in  motion  and  the  speed  to  be  kept  up  with  considerable  facility.  No 
inconvenience  had  been  experienced  from  the  fracture  of  the  elastic 
bands  and  shafts,  making  450  to  500  revolutions  per  minute,  working 
perfectly  well,  without  any  symptom  of  heating. 

The  reasons  for  this  action  were  stated  in  a  plain  and  comprehensive 
manner  by  showing  that  in  moving  a  body  of  an  octagonal  form  along 
a  plane  the  action  must  be  either  by  sliding  or  by  rolling ;  in  the  for- 
mer lubrication  was  necessary,  whereas  in  the  latter  the  presence  of 
any  lubricating  matter  would  be  prejudicial.  Extending  the  latter 
principle  to  the  cylindrical  form,  which  was  merely  a  body  having  an 
indefinite  number  of  sides,  it  was  evident  that  by  retaining  these  cy- 
linders apart  by  means  of  the  elastic  bands,  so  as  to  avoid  friction 
against  each  other  or  upon  the  journal  or  the  bearing  surface,  a  prac- 
tically perfect  rolling  motion  would  be  obtained,  and  it  was  contended 
that  by  M.  Brussaut's  system  the  two  material  results  of  rapid  rotation 
without  heating,  and  a  complete  suppression  of  the  use  of  grease  in  all 
journals  of  machinery  were  arrived  at. 


Cheap  Railway  Fare.^ 

We  see  by  the  time  tables  that  the  South  Western  Company  are 
carrying  passengers  in  covered  carriages  on  Sundays  to  Portsmouth 
and  back  for  4«.  each.  We  do  not  say  that  this  is  any  thing  extraordi- 
nary for  a  railway  company  in  these  days  to  do,  but  as  the  distance  to 
Portsmouth  is  94J  miles,  a  passenger  is  thus  carried  189  miles  for  4«., 
or  just  about  \d.  per  mile,  which  surely  is  cheap  enough. 

It  is  difficult  to  run  a  train,  especially  a  long  one,  for  less  than  2%. 
per  mile,  including  every  expense  commercially  chargeable  against  it. 
It  would  therefore  require  200  passengers  at  \d,  per  mile  per  passen- 
ger to  be  in  a  train,  in  order  to  work  at  about  60  per  cent,  expense ; 
to  net  half  the  receipts  as  profits.  We  do  not  know  how  many  pas- 
sengers these  very  cheap  trains  (to  Portsmouth,  Salisbury,  &c.,)  ave- 
rage, but  we  dare  to  say  it  is  not  less  than  200.  It  is  work  almost  as 
cheap  as  carrying  coals  at  \d,  per  ton  per  mile.  If  no  more  passen- 
gers than  200  are  found  in  such  train,  it  is  in  point  of  fact  cheaper 
-than  coals  at  \d,  a  ton  a  mile. 

Such  cheap  fares  are  calculated  to  render  railway  traveling  popular, 
and  if  the  million  can  be  attracted  to  the  railway,  benefit  will  follow 
to  the  railway  compianies  and  the  public,  for  nothing  is  more  healthy 
tban  a  trip  every  now  and  then  in  the  country,  and  as  it  is  tho  case, 
that  as  many  as  500  or  600  persons  can  be  easily  conveyed  in  one  train, 
fares  of  only  \d.  per  mile  per  passenger  would  be  handsomely  remu- 
zierative  obtained  from  a  train  filled  with  so  many  passengers. 

«  From  nenpath's  Railway  Joarnal,  Mo.  948. 
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List  of  Amkbican  Patikts  which  ibsubd  rRoic  April  19  to  Ma.t  10,  1859, 

CiNCLUSIYKJ  with  EZSICPUFICA.TI0K8. 
APRIL  10. 

216.  Stiam  Bonn  Fcs^4c;»;  Jonathan  Amory,  West  Rozbvry,  MamouAiuetta. 

Claim— The  method  of  iucreaalog  the  combustion  and  protecting  the  oombostfon  eanrei,  aa  dcaeribed. 

217.  Brrics  FOR  CoxvERTixa  Altkrxatx  Cibculab  Hotion  uto  Dirxct  CncuLAm  Hotiom;  Abraham  Barthol^ 

City  of  New  York. 
Claim— The  dog,  spring,  and  lever,  combined  and  arranged  relatirely  to  each  other  and  applied  to  the 
wheel,  or  its  cqulvAleut,  as  deacribed. 

218.  Burial  Cases;  A.  C.  Barstow,  Proridence,  Rhode  Island. 

Claim— Constructing  a  metallic  burial  case  wUh  the  ogee-eliaped  ends,  whereby  great  reduction  In  welglit 
and  economy  in  the  maniif  icture  is  secund,  and  at  the  same  time  all  the  space  required  afforded.  Also,  form* 
ing  the  metallic  case  with  the  overlapping  strengthening  ribs. 

219.  FuRiVACX  FOR  HsAnxo  Tirb;  H.  Battel,  Albany,  New  York. 

Claim — A  furnace,  composed  of  an  annular  body,  flra  space,  central  tube,  with  cover  or  damper  therein, 
to  regulate  the  draft,  extension,  rod,  crane,  top,  and  otherwise  constructed  aa  deacrllMd. 
2Ji>.  AMcnoR  Trippxr;  T.  L.  Bayllee,  Richmond,  Indiana. 

Claim— The  arrangement  and  combination  of  the  tripping  bar,  shaft,  and  cams,  as  deecribed. 
221.  MAcaiiri  for  Fiuno  Saws;  A.  M.  Beardsley,  Elkhart,  Indiana. 

Claim- 1st.  The  arrangement  of  the  swinging  tnme  of  the  flie  carriage  upon  the  adjusting  plate,  so  that 
it  can  bo  turned  over  and  supported  upon  the  bed-plate,  in  the  manner  described.  2d.  The  arrang<>ment  of 
the  check  pieces  upon  the  a<^usting  plate,  between  the  arms  of  the  swinging  frame,  for  the  purpose  of  bmcing 
the  latter  against  the  tlirudts  of  the  file  carriage,  while  said  frame  is  free  to  rise  and  fiili.  8d,  The  arrange- 
ment of  the  gauging  screw  in  the  cro(»-piece  of  the  swinging  frame,  by  which  the  t4-eth  are  filed  to  a  uniform 
depth,  without  interfering  with  the  riaing  of  the  file  carriage,  to  conform  to  the  tinier  of  the  file.  4th,  Tha 
arrangement  of  the  seats  at  each  end  of  the  bed-plate^  whereby  the  implement  may  be  supported  directly 
upon  the  clamp  of  the  saw. 

222.  ARTinciAL  Lxes;  Douglas  Bly,  Rochester,  New  York. 

Claim— The  use  of  an  elastic  strap  or  apparatus  from  the  shoulders,  or  upper  part  of  the  body,  when 
Attached  to  the  artificial  Icgin  such  a  manner  that  its  contractile  power  Is  exerted  in  connexion  with  the 
backward  motion  of  the  shoulders,  to  produce  the  forward  motion  of  the  foot. 

223.  WAsmita  Machikbs;  Beqjamin  Bradbury,  Abington,  Illinois. 

Claim  -The  arrangement  of  the  levers  and  pitman  moving  the  dashers  over  the  ooncava  of  the  box. 

224.  Faucets;  C.  K.  Bradford,  Lynn,  Massachusetts. 

ChiJm— The  Ikucet,  to  I*  operated  by  applying  pressure  directly  to  the  head  of  the  case,  said  case  for  this 
purpoee  being  provided  with  an  outside  elastic  diaphragm  fomiiug  the  head  thereto,  and  conibint^  with  a 
valve  rod,  arranged  in  relation  to  the  case  internally,  so  that  the  ends  of  said  rod  terminate  respectively  at, 
and  are  secured  to,  the  valve  and  diaphragm. 

225.  Brdstxad;  Wm.  H.  Bramble,  Springfield,  Ohio. 

Claim — Ist,  The  combination  of  an  under  and  upper  section,  united  to  each  other  by  springs  and  links, 
so  that  tlie  upper  section  may  have  a  fkve,  vertical,  and  horisontal  motion.  2d,  In  combination  with  a  bed- 
stead made  of  two  sections,  the  making  of  the  poAts  of  the  nppt'r  section  shorter  than  tho  sapporta  of  the 
under  section,  so  that  s>ud  upper  section,  when  placed  on  the  lower  one,  f>hail  bo  entirely  clear  of  the  floor. 
3d,  The  combination  of  the  loose  slats,  springs,  and  webbing,  when  said  webbing  runs  longitudinally  or  leBg;th- 
wLm  of  the  bedstead. 
S26.  Ooouxo  RA5ax;  B.  Wells  Dunklee,  Boston,  Massachusetts. 

Claim— The  amngement  of  the  two  induction  fines,  the  gauge  throats,  their  plates  or  bars,  and  the  flues 
around  and  between  the  two  ovens,  a  single  damper,  and  its  openings,  being  placed  over  tho  middle  flne^  and 
with  respect  to  the  two  flues. 

227.  CtoVERKOR  FOR  Steam  Eitoixes;  John  Bronghton,  City  of  New  York. 

Claim— EfTecting  the  connexion  between  the  ball  arms  and  the  central  rod,  by  means  of  two  levers  and 
two  links,  applied  and  operating  as  set  forth. 

228.  Lubricator;  P.  Q.  Brown,  Schenectady,  New  York. 

Chiim— The  combination  of  the  reservoir,  prorided  with  a  discharging  aperture,  valv«,  having  a  receiving 
aperture  in  It.  and  air  chamber,  or  the  equivalents  thereof;  when  said  air  chamber  Is  arranged  to  control  or 
assist  the  discharge.  Likewise,  giving  to  the  valve  which  conveys  the  oU  from  the  reservoir  to  the  discharg- 
ing aperture  an  intermittent  revolving  motion,  in  one  and  the  same  direction,  for  and  by  the  action  of  the 
handle,  in  either  direction  of  the  travel  of  the  latter,  or  in  reverse  directions  thereof. 

229.  Lock;  George  Chiy,  City  of  New  York. 

CUim— The  arrangement  of  the  following  parts  for  nnlted  operation  In  a  lock,  vis :  right  and  left  double- 
walled  case,  sliding  right  and  left  key4ioIe  guard  plates,  right  and  left  forked  bars,  main  and  auxiliary  tum- 
blers, and  bolt. 
380.  RAiLROAn  Gar  Braki;  Wm.  B.  Cooper,  Dunkirk,  New  York. 

CTlaim— The  arrangr^ment  of  the  bell  oord,  pulleys,  and  movable  pulley  block,  with  the  brake  cord,  ooo- 
nected  and  op'^rated  for  the  purpose  of  setting  all  of  the  brakes  in  the  entire  train,  simultaneously  and  fron. 
any  point  within  the  train. 
881.  J0UR5AI.  Bozn;  Bienaa  Daniels,  Almena,  Michigan. 

Claim— The  axle  fomished  with  a  screw-tapped  ana,  and  haviag  toothed  and  plain  sections  of  a  Joarnal 
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mnuagtA  and  damped  vpoD  it,iDeoinMiiation  with  the  Ivtomallj  toothed  Jonnial  hoot,  and  with  rod^tooOwd 
and  plain  sect  one  of  ftictional  rollitn,  arranged  and  chunped  on  Iheni,  in  the  manner  deeeiibed. 
2S2.  HABTKffixo  Hachixb;  George  Beterly,  Whitewater,  Wlieonain. 

Claim — Ut,  The  adjusting  of  the  rake  by  means  of  the  socket,  suspended  by  Journals  or  tmnnlona.  and 
■eeured  in  the  desired  position  by  set-screws  and  bars,  or  their  equiTilnnrs,  In  omblnation  with  the  adjutt- 
able  platbrm,  whereby  the  ralie  and  pUtAvm  may  be  acUnsted  to  suit  the  height  th«*  grain  is  beingcnt.  U, 
The  segment  plate  with  the  carved  Ihmeh,  for  tlie  purpose  of  oarrying  the  mke  backwards.  3d,  The  nee  or 
the  pendant  rod  or  bar  provided  with  the  rollers,  in  cumbination  with  the  tlanch  I  do  not  dafm  the  gnard 
flnger-^bnt  I  claim,  fimrthly,  attaching!  the  gnard  flngar  to  the  bearing,  in  the  manner  described,  whereby  It 
may  be  adjusted,  Ibr  the  pnrpoee  specilled. 

233.  MAcenri  roB  Qvautimo  Stonb,  Ac;  Jonah  ElUi^  near  Warrington,  Eni^d;  patented  in  Sngland,  De* 
cember  6, 1866. 

Clahn— -A  portable  apparatus,  designed  ibr  cutting  gmoTM  In  rock,  or  other  mlnernl  nibstanoee,  Ibr  tha 
purpose  of  qnarrying  the  same  in  blocks,  ^nd  consisting  of  supports  whMk  are  fiuitened  to  the  rock  and  sua* 
tain  an  atQustable  bx.'d-plate  and  screw-ehalt,  upon  which  bed-plate  and  screw-shaft  a  tool  stock  and  ad|ust« 
able  cutter  is  made  to  tiaverse  between  two  preriously  drilled  or  open  qiaoes  which  &irm  the  extremitlea  of 
the  pruposed  cut. 
231.  W&TUHXWLn  FOR  Stkax  Enoinxs;  Robert  0.  Xunson,  City  of  New  York. 

Claim— The  use  or  employment  of  a  decalorator,  such  as  is  descrlb  -d,  or  its  equivalent,  when  the  serlet 
of  very  small  horisontal  tubes  are  so  arrHngi>d  in  respect  to  the  current  of  water  outside  of  the  tubes,  that 
the  centre  of  each  tube,  in  on?  row,  shall  lie  ottposlte,  or  nearl  v  opposite,  to  the  centre  of  the  space  between 
the  tubes  in  the  next  row.  In  combination  with  supporting  and  dirt-cting  tube  plates,  as  described.  Also,  th^ 
use  or  employment  of  tubes,  arranged  in  rows,  in  comUuntion  with  the  tube  plates  and  shell  of  the  decalo- 
rator, when  so  arranged  that  the  current  of  cold  water  Is  made  to  flow  acraas  tha  tubes,  being  dlrect<>d  by  tha 
tube  plates  from  sida  to  sid.^  or  from  top  to  bottom,  and  from  bottom  to  top  of  the  shell,  and  anmnd  the  tubes, 
bmng  madts  to  encircle  them  by  its  current,  in  consequence  of  their  arrang  'meut  of  rows,  and  at  the  saua 
time^  progress  length  wlae  of  the  shell  and  tubes  in  a  direction  contrary  to  um  stream  of  fresh  watar  iashle  of 
the  tubes,  Ibr  the  purpoees  sot  forth. 
236.  FiUMAX's  Ladder;  Daniel  Fltagerald,  City  of  New  York. 

Claim— 1st,  The  applying  tha  tanks,  or  their  equivalent,  to  laddera,  with  or  wlthoot  watw,  to  alavate  and 
hold  said  ladders,  as  described.  2d,  Conveying  the  water  through  a  long  distance  by  an  elongated  pipe,  or  Iti 
equivalent,  connt^ted  with  the  apparatus.  8d,  Msnaging  the  curved  or  jointed  plpe%  by  msaas  of  the  lavart 
In  the  manner  dtscribed. 

236.  MouuM  FOR  9rRKL  CASnsros;  Perry  0.  Gardiner,  City  of  New  York. 

Claim— 1st,  The  constructing  the  mould  with  a  cup  or  reservoir  Ibr  holding  all  the  melted  metal  Ibr  east- 
ing, cloeed  and  opened  at  the  entrance  of  the  sprue  by  the  movable  plug  or  stopper.  2d,  The  spherical  hol- 
low chamber,  and  air  escape  pasMige,  and  self-acting  plug,  to  permit  the  rarifled  air  to  nass  Ihiro  the  mould, 
and  to  escape,  and  to  sliut  off  the  extornsl  air  from  the  mould.  Sd,  The  combination  and  arrangement  of  tha 
two  cnp«,  the  sprue,  the  figure,  the  tool  or  casting,  and  air-vents  or  passages,  so  ss  to  form  a  bent  tube  by 
which  the  casting  is  filled  fh>m  the  bottom,  and  the  external  air  excluded.  4th,  The  use  of  the  moulds  in  a 
state  of  intense  heat,  never  less  than  600^  Fahrenheit,  and  generally  at  a  much  higher  temperature,  fir  the 
purpose  of  producing,  as  nearly  ss  practicable,  a  vacuum  within  the  mould— but  I  do  not  claim  the  mere  boat- 
ing or  ararming  of  the  moulds  to  produce  a  smooth  casting^  that  having  been  a  common  practice  herotoiwe. 

237.  MACHI5I  FOR  SMOOtBnm  Sous  or  Boors  Aav  Sbois;  Othnlel  Qilmora^  Baynham,  Massachnsettsi 
Cbdm— Tha  Improved  manuflkcture  of  a  sole-smoothing  or  reducing  wheel,  mads  with  the  convex  grind- 
ing annulus,  concentric  heel  recess,  and  acute  angled  edges. 

238.  Orxir  for  Coounq  Castings;  P.  F.  Qeiase,  Wellsville,  Ohio. 

Claim— The  pipe,  connecting  the  eyes  or  hubs  of  the  wheels  with  flues  and  plate.  t>r  causing  the  current 
of  air  to  pass  through  the  eyes  only  of  the  hubs  in  cooling,  in  combination  with  heating  oven  and  pits,  ope- 
lating  as  described. 

239.  Mods  of  ARACHnro  Castirs  to  TRtnru;  Isaac  H.  Gtfling,  City  of  New  York. 
Claim— The  method  described  of  constructing  and  attaching  casters  to  trunks. 

840.  YoKS-RiKO  Attaohxkiit  for  TBS  Pols  of  Ox-carts;  James  C.  Gilbert,  Leeds  Junction,  Maine. 

CUim— The  arrangement  of  the  backing  bearer  and  engaging  notch  of  the  spring^der,  with  respect  to, 
and  to  operate  with,  the  draft  hook.       ( 
241.  ATTACHnto  CoRM  TO  WINDOW  Sash;  Porter  A.  Gladwin,  Bristol,  Massachusetts. 

Calm— The  employment  of  the  slotted  tension  spring  or  plate^  in  combination  with  the  cord  and  pulley, 
in  the  manner  described. 
342.  WiNDLASSis;  Wm.  P.  Goolman,  Dublin,  Indiana. 

Claim— 1st,  In  combination  with  a  winding  drum  or  capstan  of  any  suitable  inrro,  the  application  of  a 
feel  operated  by  th«  traction  of  tht)  entering;  cable,  to  take  up  the  slack  from  the  said  drum  or  ca|ietan.    'Jd, 
In  combination  with  the  said  reel  and  capstan,  the  a^ustable  Idle  pulley,  operating  to  maintain  the  needflil 
traction  of  the  cable  against  the  reel,  or  vary  it  as  may  be  found  needftd. 
S43b  PsxNTixo  Pressbs;  George  P.  Gonlon,  City  of  New  York. 

(jlaim—lut.  The  combination  of  one  or  more  sets  of  revolving  grippers  with  the  finger  stops,  or  their 
equivalents,  for  the  purpiiee  of  piling  the  sheeta  of  paper  In  an  even  and  regular  heap  or  pile.  2d,  The  com- 
Mnationof  a  vibrating  Ibed-bnard  with  the  rotating  or  revolving  platen,  for  the  purpose  of  feeding  the  sheets 
&t  paper  regularly  with  prednlon  at  each  rotation  of  the  platan.  8d,  The  combination  of  a  rotating  recipro- 
cating bed  with  a  revolving  platen. 
941.  Brncr  Planr-stocr  ;  Jackson  Gorham,  Baltdstown,  Georgia. 

Claim— Constructing  the  plane-stock  of  a  central  wood«n  portion  s<»cursd  between  metal  side-plates  pro- 
widsd  with  flanchea,  the  part,  a',  being  permanently  secnrvd  betvreen  the  plates,  and  the  part,  a,  rendered  ad- 
Jostahla  between  said  plates  by  set-ecrews. 
245.  OOTT05  Gins;  Edward  Gottheil,  Galveston,  Texas. 

Cbdm- 1st,  The  method  of  feeding  the  cotton  boUs  to  the  roUen^  by  means  of  a  blast  Issnlog  from  a 


Digitized  by  VjOOQIC 


18  Ameriean  Patents* 

•lotted  or  peribrated  inbft.   2d,  The  arnuagement  of  tho  two  cyltndrleal  bnuhet.  In  comMiuttlOD  ^th  tb« 
rdlert,  when  the  former  are  ao  constmcted  that  a  blast  ftom  an  independent  source  may  be  forced  throngi 
slots  or  perforations  in  their  peripheries.  3d,  The  comb,  in  combination  with  the  blast  pipe,  for  gathering  the 
lint  off  the  upper  brush  roller  and  dincharging  it  into  its  receptacle,  in  the  manner  set  forth. 
246.  SmTXTOM'  Chain;  Joslah  M.  Grumman,  Brooklyn,  New  York. 

Claim— 1st,  Th*  method  of  making  ciril  engineers'  and  snrreyors'  chains  of  a  peculiar  form  of  link,  •• 
described.  2d,  The  arrangement  of  sprmg-balauoe  and  lerel  In  the  same  tube  or  oovering,  with  the  arrange- 
ments  for  a4|nsting.  8d,  The  method  of  allowing  for  the  variation  of  the  temperature  by  a  scale  of  TariatioD 
on  the  chain  with  the  adjusting  alido  and  clamp,  so  that  the  chain  may  be  Tinualiy  shortened  or  lengthened 
to  meet  the  temperature.  4th,  The  u«o  of  the  spring  catch,  by  means  of  which  the  balance  and  level  is  de- 
tached fh>m  the  end  link  and  attached  to  any  other  link  in  the  chain  at  the  pleasure  of  the  operator.  0th, 
The  method  of  attaching  ihe  thermometer  to  the  end  bar  of  the  chain. 
347.  Busn.18 ;  Isaac  W.  Hakes,  Jr.,  and  A.  H.  Hakes,  Norwich,  Connecticut. 

Claim— A  <* bustle,"  provided  with  front  holdine^traps  and  spring,  when  otherwise  oonBtractcd. 
218.  Ooouiro  awd  Fnoiifo  Matskial  to  Milu;  B.  Q.  Harrington  and  U  B.  Burris,  Missouri  City,  Missouri. 

Claim^lst,  The  spiral  chambers,  for  the  purpose  of  creating  currents  of  air  for  keeping  the  stones  oooL 
2d,  The  combination  of  tho  spiral  buckets  with  the  spiral  chamben,  when  both  are  arranged  in  the  manner 
set  forth. 

249.  Chairs  fob  Railboam;  Alex.  L.  Holley,  City  of  New  Tork. 

Claim— The  combination  of  the  splice  and  the  bracket  (the  said  splice  and  bracket  being  either  the  mne 
piece  or  separate  pieces),  with  the  foot  of  the  rail  acting  as  a  tension  piece,  or  with  a  separate  tension  piece, 
in  the  manner  described. 

250.  Tabiabu  Cm-orw  Obab  iob  Stxam  Ezioikxb;  Alex.  L.  Holley,  City  of  New  York. 

I  disclaim  the  method  described  of  moving  tho  supplementary  valve,  the  same  being  in  use.  I  dlaelaim 
the  use  of  a  supplementary  steam  piston  as  tho  sole  mover  of  a  valve. 

Claim— Such  a  eomUnation  of  the  motion  of  an  eccentric,  or  its  equivalent,  with  the  motion  of  a  steam 
piston  for  moving  a  valve,  as  will  effect  a  variable  cut-uff  of  the  Induction  steam,  without  interfering  with  a 
ftee  exhaust,  substantially  In  the  manner  described. 

261.  Variabu  CuTOpr  Qiab  bob  Stbam  BNonm;  Bennet  Hotchkiss,  New  Haven,  Oonnedlcnt. 

ChUm— The  combination  of  the  sliding  bar  with  the  sliding  collar,  when  constructed,  arranged,  and  made 
to  control  the  time  of  the  cut-off  by  the  oiieration  of  the  governor  or  regulator  only. 

262.  CoBN  Shbllkbs;  Wm.  H.  Hovey,  Springfield,  Massachusetts. 

Claim— The  arrangement  and  combination  of  the  endless  elevator,  the  spout,  tho  spring  presser,  and  the 
shrtllng  cylinder.  Also,  the  arrangement  and  combination  of  the  grated  trough  with  the  elevator  and  tho 
mechanism  for  removing  the  kernels  from  the  cobs,  and  separating  both  kernels  and  cobs,  such  mechanism 
eonsisting  mainly  of  the  presser,  the  shelling  cylinder,  and  the  grid  or  bar.  Also,  the  combination  and  ar- 
tangement  of  the  guide  hopper  or  receiver  with  the  shelling  mechanism,  the  grated  trough,  and  the  elevator, 
in  the  manner  specified. 
268.  COBN  Shxllbbs;  James  J.  Johnston,  Alleghany,  Pennsylvania. 

Claim— The  combination  and  arrangement  of  the  discs  or  shelling  wheels  with  the  guard,  gnida,  and 
Bpring  or  pressi)lace,  omsiructed  in  the  manner  spedfled. 
264.  CoMBnBD  Stomp  Bxtbaotob  and  Pbb8S;  George  Kenny,  Mtlford,  New  Hampahlre. 

Claim- 1st,  The  comUnatioo  of  the  main  finame,  anchor  frame,  canting  frame,  with  the  abaft  and  the 
devices  far  working  it.  2d,  The  main  tmrn^  and  windlass  device,  in  oomUnation  with  the  removable  prfsing 
fhune  and  box,  as  set  forth. 
266.  Appabatus  fob  Dbtino  8H0»>pBQa  abb  Gbain;  Samnel  Kimball  and  Wm.  Sawyer,  Boxford,  Mass. 

Claim— The  arrangement  of  the  steam  pipes  vrith  the  main  cylinder,  covered  with  wire  gansa  or  perfo- 
rated sheet  metal.  In  whatever  manner  the  steam  may  be  introduced  into  said  pipes,  in  combination  with  the 
floats,  constructed  and  operating  in  the  manner  set  forth.  Also,  the  arrangement  of  the  steam  pipes  with 
the  main  cylinder,  covered  with  vrire  gauze  or  perforated  sheet  metal,  without  the  fluats,  constructed  and 
operating  in  the  manner  set  forth. 

266.  Pumps;  A.  C.  Laning,  Wllkesbarre,  Pennsylvania. 

Claim— The  statktDary  pipe  or  tube^  valve  chamber,  and  redprocatlng  cylinder,  combined  and  arranged 
as  set  forth.  » 

267.  Bbicb  MAOBims;  Barld  Locke,  Lexington,  Missouri. 

Claim— The  elevated  layer  of  tempered  day,  amnged  in  connexion  with  the  timveling  plates  or  cnttara 
and  pressure  plates,  to  operate  as  set  forth. 

268.  SmiCGLB  Maghinb;  H.  H.  Low,  Galena,  Illinois. 

Claim— Operating  the  vertically  reciprocating  and  balance  frame  from  the  saw  or  power  shaft,  through 
the  medium  of  the  pulleys  and  gearing,  arranged  with  the  slide  bar,  arm,  and  the  springs  and  spring  stop,  as 
set  forth. 

269.  Cob  abb  Obaxn  Mnx;  John  R.  Marston,  City  of  New  Tork. 

Claim— The  set  bolt  with  its  nut,  or  its  equivalent,  the  slot  in  the  shell  of  the  coboitter,  and  the  collar 
on  the  shaft,  for  the  more  practicable  and  reliable  mode  of  retaining  the  cutters  of  the  cob  mill  in  their  pro- 
per plagps. 

260.  Xoo-bbatbb;  Jamca  V.  Monroe,  Fitchburgh,  Masncshusetta,  and  S.  P.  Monroe^  City  of  New  Tork,  As- 
signors to  B.  P.  Monroe,  aforesaid. 

Claim— The  two  beaters,  constructed  of  wires  and  arranged  In  the  a4}nBtaMe  frame,  In  such  a  manner 
that  the  same^  by  means  of  pinions,  and  by  the  bevel  wheel,  Kcelve  a  rapid  rotary  motion  in  opposite  dlreo- 

DS. 

..  Ibon  Cabbxagb  Whxbl;  John  D.  Murphy,  Baltimore,  Maryland. 
Claln»— A  combined  wrought  and  cast  Iron  wheel,  when  the  several  parts  composing  said  wheel  are  cod- 
■  '  lavTni   "'        -       . 


261.  Ibon  Cabbxagb  Whxbl;  John  B.  Murphy,  Baltimore,  Maryland. 

Claln»— A  combined  wroui^t  and  cast  Iron  wheel,  when  the  sevei__  , , 

Btmeted  in  tha  form,  and  arranged  and  combined  in  the  order,  as  described.    Also,  having  the  entire  rim  of 

flie  tread  of  the  wh    '    "  ^     *    '    '^ ''"    " 

BMde  of  inMrting  I 


flie  tread  of  the  wheel  open  at  one  place,  as  shown  at  d',  until  after  the  hub  Is  csf  t,  in  comUaMloii  with  the 
I  and  fiiatanfng  the  spokes  in  the  rim  or  tread  of  the  wheal. 
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981  SKAns;  Isaac  W.  and  Frederick  H.  Norcroeii,  Lowell,  Manacboaeltf. 

Claim— An  improved  mode  of  arranging  and  applving  thi*  spring,  each  being  a  contlnnation  nf  the  mn- 
ner,  and  to  extend  iHUTally  and  longitudinaUy  witli  reference  to,  and  to  be&ateued  at,  the  toe  and  heel  (tf  the 
^fDot-itand,  aa  specified. 
208.  Appltirq  Euectbicitt  nr  1>kktal  Opseatiok;  Wm.  O.  Ollxer,  Buffalo,  New  York. 

Claim— The  employment  in  producing  local  anoathefiia  in  dental  operations,  of  an  apparatus,  in  which 
only  non-metaliic  oonductotB  are  brought  into  contact  with  the  parts  being  operated  upon,  as  set  forth. 
204.  Railroad  Cae  Coopunqs;  Qeorge  W.  Parahall,  Middit  field,  New  York. 

Claim— The  construction  and  combination  of  the  head-piece,  tongue,  wheel,  and  ptn,  arraaged  and  ope- 
rating as  described. 
266.  Show  Plouohs  pob  Railroam  ;  Willatd  Rhoads,  Baltimore,  Maryland. 

Claim— The  prq|ecting  flanch,  in  combination  with  the  yertical  sides,  in  the  oonstmction  of  the  railroad 
track  dearera. 
206.  Bash  Oou>  FAsninR;  Joseph  R.  Payson,  CoTington,  Kentucky. 

Claim— The  cylindrical  ring,  in  combination  with  tlie  opening,  neck,  and  eye,  as  described. 

287.  WxiQHilfO  SCAUS;  Samuel  Pierce,  Cambridgeport,  Massachusetts. 

Claim— The  combination  and  arrangement  of  the  two  poise  slides  and  the  ftilcnun  block,  in  the  manner 
■pocifled. 

288.  rujin  Hkasurir;  James  L.  Perry,  Mansfield,  and  Melzer  Burt,  Norton,  Massachusetts. 

Oaim— The  fluid  measurer,  constructed  substantially  in  manner,  and  to  operate  with  respect  to  a  barrel 
or  reservoir,  as  specified— that  is  to  say,  as  made  of  a  close  vessel,  induction  and  eduction  fiiucets.  and  a  tell- 
tale valve  and  valve  openings,  or  equivalent,  the  valve  serving  to  indicate  when  the  case  may  be  full  uf  liquid, 
the  induction  Ikucet  allowing  the  fiuwage  and  inteiTiiption  thereof  of  liquid  into  tlto  case^  and  the  edoctiou 
Jkuoets  determining  the  amount  of  flowoge  out  ot  the  case. 
200.  Mills  fob  ORumiira,  CBUSHiiro,  Ac;  Philander  Perry,  Troy,  New  York. 

Claim— The  specified  arrangement  for  effecting  the  combination,  in  one  maehJne,  of  the  grinding  mlU, 
eob-cruaher,  com  sheller,  and  straw  cutter. 

270.  MACRiim  FOE  MAUiia  Deaxv  Pipes  ;  Bradford  8.  Pierce,  New  Bedford,  and  Ifaaon  K.  Pierce^  Mansfield, 
Massachusetts. 

Claim— The  arrangement  of  the  mixing  apparatus,  pressins  and  core-relieving  devices  above  the  plat- 
form for  conveying  the  moulds,  in  the  manner  specified.    Also,  the  arrangement  of  the  core^KKket  upon  the 
ravcdvlng  disk  to  receive  the  core  and  the  mould,  with  a  provision  for  discharging  the  core  through  the  plat- 
form. 
27L  JomwAL  Boxh;  Wm.  8.  Pratt,  Brooklyn,  New  York. 

Claim— The  rollers,  n  n,  placed  between  the  rollers,  o  0,  in  the  position  and  for  the  purposes  spedfled. 
27Z  Car  Coupluoa;  H.  Purlier,  Jesse  Harlan,  and  K.  C.  Chtrek,  ancinnati,  Ohio. 

Claim— The  employment  of  the  tripping-pin,  in  combination  with  the  latoh-lever,  arranged  and  operat- 
ing as  described. 

S73.  Htdeakts;  Washburn  Race  and  S.  R.  a  Mathews,  Seneca  Falls,  New  York. 

Claim— ^The  combination  and  arntngeroent  of  the  parts,  consisting  of  the  cap,  having  within  its  socket 
the  spring,  or  its  equivalent,  stem  attachment,  interior  tube,  conical  valve,  and  closed  seat,  whereby  the  valva 
is  kept  in  place  by  the  force  of  the  spring,  and  operated  free  ttom  the  external  pressure  of  the  water. 

274.  Habtestiho  Machines  ;  Samuel  Ray  and  Moses  R.  Shalters,  Alliance,  Ohio. 

Claim— 1st,  Attaching  the  finger  bar  to  the  machines  by  means  of  the  plate,  one  end  of  which  is  pivoted 
to  the  machine,  and  the  other  end  connected  with  the  finger  bar  by  Joints,  the  above  parts  being  in  connexion 
with  a  Jointed  connecting  rod  to  admit  of  the  folding  and  tumiog  of  the  finger  bar.  2d,  Placiug  the  driver's 
nut  on  the  springs  fitted  in  the  hollow  standards. 

275.  FoLMSQ  Seat;  T.  Reeve  and  M.  B.  Swesey,  Brooklyn,  New  York. 

Claim— The  seat,  b,  attached  to  the  end  piece  of  the  pew  or  settee  by  the  pin  of  the  bar,  and  the  slot  in 
fh«  end  piece,  and  provided  with  the  hinged  back  and  support,  arranged  as  set  forth. 
270.  Machines  foe  Tim  peeing  and  Movldino  Plastic  Matkrials  ;  Silas  0.  Salisbury,  City  of  New  York. 

Claim— The  employment  of  a  series  of  two  or  more  cylinders  and  the  intervening  guard  blocks,  In  com- 
Mnntfon  with  a  cylinder  of  larger  diameter  provided  with  flancbes  on  its  ends,  so  that  the  periphery  of  the 
lar^ger  cylinder,  with  its  fianchM,  and  the  opposing  sarfnoes  of  the  series  of  cylinders  and  guard  Mocks,  shall 
coDStituto  the  walls  of  a  channel  in  which  the  plastic  material,  on  its  passage  to  the  die  or  mould,  is  worked, 
tamper«d,  and  press(>d.  as  set  forth.  Also,  giving  to  the  sui'fiice  uf  the  cylinder  a  greater  velocity  than  the 
snrfiice  of  the  large  cylinder,  for  the  purposes  sut  forth.  Also  forcing  the  plastic  material  into  the  die,  be- 
tween the  cutting  edgfs,  by  the  pressure  of  a  coat  or  layer  of  plastic  niatei*ial,  formed  on  and  adhering  to  the 
periphery  of  the  large  cylinder. 
S77.  Revolvino  Fire  Aems;  Jacob  Rupertus,  Philadelphia,  Pennsylvania. 

Claim — ^Ist,  The  safety  tube,  oonstmcti'd  as  specified.  2d,  Producing  the  necessary  movements  of  the 
aafoty  tube,  by  means  of  a  forked  or  toothed  lever,  spring,  or  its  equivalent,  and  a  tooth  on  the  tumbler,  the 
whole  being  applied  and  operating  as  described. 

[A  magazine  is  provided  for  percussion  caps  or  pellets  within  the  hammer  of  a  fire  arm.  A  Ibeding  slide 
is  applied  to  the  hammer  and  its  contained  magasine,  which  is  operated  as  the  hammer  ftills,  causing  a  cap  or 
pellet  to  be  delivered  fraok  the  magasine  in  front  of  the  fiice  of  the  hammer,  and  so  interposed  between  the 
bamner  and  nipfrfe  as  to  be  explomd  by  being  driven  by  the  hammer  in  contact  with  the  nipple  or  surihoe 
sorrvmnding  the  vent.  There  is  also  a  mode  of  applying  and  o{ierating  a  piston  to  push  forward  the  caps  ra- 
xnaining  in  the  magasine  after  every  delivery  made  by  the  f >eding  slide,  whtrelnr  the  inventor  is  enabled  to 
c»btaSn  the  greatest  length  of  magasine  that  the  sise  of  the  hammer  admits  oil  Half  of  this  patent  has  been 
asnlgnad  to  John  Krider  and  J.  T.  Bluer.] 
Srs.  ATrACBiim  tiie  Rails  of  Caeriaoe  Seais;  Comellns  Soofleld,  Trumbull,  Connecticut. 

Claim — ^The  arrangement  of  the  arms,  a,  the  ends  of  which  form  half  round  recesses,  la  combination 
with  the  arms,  c,  and  thurnhnnrsw,  for  the  paipcse  of  sapportiog  the  rail  and  securing  the  ssiae  to  ths  seat. 
In  tha  mannar  sst  forth. 
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270.  Steam  Taitis;  C.  ▲.  Bchalts,  City  of  New  York. 

CUim^The  oombined  arrangement  of  the  spiral  spring!  and  their  indoilng  eolomni  with  the  plate,  a* 
deecribed. 
280.  ExcAVATZXO  Machinh;  Charles  gchott  and  James  C.  Baldwin,  Nashville,  Tennessee. 

Claim— The  combination  and  arrangement  of  lever  with  its  connexion  with  bucket,  for  loading  and  un- 
loading, in  the  manner  set  forth. 
28L  Tka  akdCoffu  Pot;  J.  W.  Sener,  Frederlcksbnrgh,  Virginia. 

Claim— Tlie  safety  apparatus,  consiBting  In  the  combination  of  the  tube^  and  tha  cap^  and  Talve^  eon- 
stmcted  as  sptcifli'd. 
282.  Srom;  S.  B.  Sexton,  Baltimore,  Maryland. 

Claim— The  covered  ftiel  cyiinder,  in  combination  with  the  chambers,  flues,  and  dampers,  together  with 
the  rear  casing,  constituting  a  cold  air  chiimber,  the  arrangement  being  as  set  forth. 
288.  TRiATMKm  OF  IimiA  Rubbir;  Alexander  Shannon,  City  of  New  York. 

Claim— The  method  of  treating  caoutchouc  so  as  to  combine  therewith  cork,  or  its  equivalent,  substan- 
tially as  set  forth. 

284.  IxBTKOMuiT  FOB  AMUTAnriNO  TBI  DotiCTiON  OF  Soume  nr  A  Foe,  Ac ;  Bei^.  R.  Smith,  Philadelphia,  Pa. 

Claim — A  reflector  made  of  suitable  material  and  of  such  a  form  or  shape  that  it  will  collect  all  the  laya 
.ot-Wc»T^  of  sound  entering  it  to  a  fjcus,  when  pointed  towards  the  direction  from  whenoe  sound  comes,  for 
the  purpose  of  ascertaining  the  direction  of  the  source  of  such  sound,  and  conversely  of  throwing  off  IhMn 
the  reflector,  in  parallel  lines,  if  need  be,  the  sound  of  a  bell  or  wMistle^  which  mi^r  ^  placed  at  tha  foc«is  of 
the  said  reflector,  substantially  as  doscribed. 
286.  Coal  Oil  Rxtortb;  Wm.  Smith,  Pittsburgh,  Pennsylvania. 

Claim— The  making  of  the  agitating  arms  hollow,  and  to  comronnloate  with  the  hollow  shaft,  Ibr  tha 
purpose  of  cuoUng  them  by  means  of  the  current  of  air  or  water  passing  through  the  said  shaft,  sabstantiaUy 
as  set  forth. 

286.  Srom;  Wm.  H.  Smith,  Newport,  Rhode  Island. 

Claim— The  arrangement  of  the  partitions,  f  f',  in  comUnatlon  with  the  partitions,  x,  and  the  opanlngi^ 
for  tha  purpose  of  ibrcing  Uie  hot  air  to  circulate  around  and  in  flront  of  the  ash-box,  as  specified. 

287.  Stop-oocks;  Erastus  Stebbins,  Chicopee,  Massachusetts. 

Claim— The  arrangement  and  combination  of  the  collar,  flexible  washer,  metalUc  washer,  aa  deactibad. 
Also,  the  chambered  nut  or  valve  having  apertures,  as  set  forth. 

288.  BaAxa-HXAM  fob  Railboad  Cabs;  Nathan  P.  Stephens,  Keene,  New  Hampshire. 

Claim— 1st,  Suspending  the  brake-heads  to  tlie  ends  of  the  transverse  braka4»r  by  the  Jovmals  and 
hoxee.  2d,  forming  cogs  or  protuberances  on  tha  peripheries  of  the  Journal  sleeves,  and  Interposiug  strlpa 
of  rublwr,  between  them  ana  tho  ends  of  the  grooves  in  th»  Journal  lx>x  cap,  in  which  the  said  oofcs  or  pro- 
tuberances move,  for  causing  a  greater  pressure  to  be  extended  on  the  lower  than  on  the  upper  portions  of 
the  shoes,  as  described. 
288.  ExcAVATizfO  Machixbs;  Oeorge  D.  Stillson,  Rochester,  New  York. 

GUim— In  combination  with  an  endless  bolt  of  digging  hoes,  a  presser-wheel,  that  acta  independently  of 
the  weight  of  the  machine^  for  driving  them  into  the  ground,  as  described. 
290.  GoTSBHoas  fob  Suoab  Mills;  Robert  Stott,  Baton  Rougt!',  liouisiana. 

Claim— In  combination,  the  caps,  the  bolts,  tho  plates,  when  actuated  on  by  the  employment  of  a  weigl^ 
or  its  equivalent,  through  an  eccentric  movement,  when  arranged  as  sec  forth. 
201.  Wbxncb;  George  C.  TIaft,  Worcester,  New  York. 

Claim— The  rosette  with  a  Ibinale  screw,  in  combination  with  tha  stationaiy  screw,  traversing  male  acrew, 
and  sliding  Jaw,  with  its  female  screw,  as  set  forth. 

292.  App ABATU8  FOB  Drf  Sx%  SouiCDiiia  aan  MivHonoF  CoKTxinro  akd  PATi2ra^>iiT  Loa  fob  otbxb  uMiumuu ; 
Wm.  P.  Trowbridge,  Wssbington  City,  D.  C. 

Claim— The  mode  of  conveying  and  extending  a  line  acmes  or  thronsh  a  given  q;>ace,  by  means  of  a 
weight  or  prq|ectlie,  the  line  being  compactly  coiled  within  a  tube  or  case,  which  is  attached  to  the  weight  or 
pn^eetiie,  and  moves  along  with  it,  and  is  discharged  from  the  case  or  holder  as  the  weight  or  prqiectile  ad- 
Tauces,  wliile  one  end  of  the  line  Is  retained  at  the  starting  point,  aa  deiicribed.  I  do  not  limit  my  claim  to 
the  particular  manner  of  coiling  the  line  described,  or  to  any  one  mode  of  giving  motiost  to  the  aawe^  whidi 
may.  be  the  force  of  gravity,  th»  propelling  power  of  a  rocket  or  Gannon,  or  othur  motive  power. 
208.  Washiro  Machucb;  Michael  Tan  Debogert,  Binghampton,  New  York. ; 

Claim — 1st,  Sul^ecttng  the  articles  to  be  washs-d  to  the  combined  action  of  the  fluted  or  roughened  sur- 
feces  of  the  tubd  and  cylinder,  tlie  two  surfiicee  moving,  in  part,  in  opposite, and  in  part,  in  the  same  direction 
with  each  vibration  of  the  cylinder.  2d,  The  arrangenMsnt  of  tlM  moans  for  gearing  and  ungearing  the  wheels, 
as  recited,  whereby  I  am  enabled  to  give  vibrating  mofiion  to  both  of  the  rubl>ing  sm-feoes,  as  described. 
294.  Rahboad  Cab  Bbaxxs;  A.  P.  Tutton,  Reading,  Pennsylvania. 

Claim — Connecting  the  two  shoes  between  the  wheels  nt  each  side  of  the  truck,  by  means  of  racks  and  b 
pinion,  whereby  the  shoes,  when  bruught  in  contnct  with  the  treads  of  tho  wheels,  are  made  by  the  action  of 
the  wheels  to  move  simultaneously  in  opposite  directions,  and  bind  or  wedge  between  them  the  wheels  to  stop 
tho  same,  as  described. 
286.  GBAns  fob  Vubnacks;  Richard  Tan  Yelthovon,  Philadelpiiia,  Pennsylvania. 

Claim— The  flnames  with  the  bars  forming  the  hin^  rear  of  a  flimnco  grate,  in  combination  with  tb» 
releasing  and  retaining  cam,  operated  by  tho  rod  and  the  bracket,  with  its  prqfectlng  diaii^  arranged  as  set 
forth. 
296.  Habtxbtxbs;  Jacob  T.  A.  Wemple,  Chicago^  Illinois. 

Claim— The  guard  rod  to  sepMata  tha  felling  grain  ft  om  that  which  lies  on  the  platform,  wbidi  tha  nA 
is  passing  down,  and  lay  hold  thereof  and  also  to  prevent  tho  grain  from  felling  on  the  rake,  artmnged  snb- 
•tantlaUy  in  the  manner  described. 
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S8T.  RAUBOt&B  Chubs;  J.  W.  Weluot*,  Srto,  PraniyWanla. 

Claim — ^Notchini:  the  caps  of  the  B^J^cent  ends  fif  a  or  t  ratta  as  at  f,  and  the  adaptation  of  a  chair  to  siir- 
roQod  the  ends  or  joint  within  the  shcmldere  of  the  notcbee,  the  chair  forming  the  bearing  snrfccea  ftr  Its  leogth^ 
and  its  leaTes  being  bent  under  the  base  of  the  rail,  and  resting  on  the  tie,  as  set  forth. 
96.  HAOfmn  r<A  Oomaro  Fibbovs  Matbbiau;  Cnllen  Whipple,  Providence,  Khodo  Island. 

Claim — ^Ist,  Arranging  the  series  of  gill  combe  with  a  hot  cheat,  or  its  eqvlTalent,  in  such  naaner  that 
said  combe  can  be  altemiitelj  sheathed  and  protmded  from  betwven  heated  plates,  in  the  manner  deacribed. 
Sd,  The  combination  of  the  stationary  heated  cheat  with  the  movable  Jaw,  the  two  so  combined  otteratinK  to 
hold  the  fibrona  aobatanoe  flrmly  while  the  front  end  is  befnR  combed.  3d,  Arranging  the  aeries  of  fine  screen 
oomba  with  the  heated  cheat,  in  the  mann<tr  described.  4th.  The  arrangement  ai^  combination  of  the  re- 
▼olTing  cylinder  for  first  combing  the  front  end  of  the  sIlTer,  the  series  of  fine  screen  eomba  for  combing  the 
back  end  of  the  sliver,  and  the  nippers  for  drawing  the  sliver  through  the  screen  comba,and  delivering  it  np<m 
the  apron,  the  whole  combination  HaarranK<'d  operating  to  draw  and  comb  the  wool,  or  other  fibrous  material^ 
In  a  straight  line,  and  to  deliver  it  in  a  poaition  to  be  formed  into  a  continuous  sliver,  as  described. 
209.  SftMAM  Boiuns;  Edward  Whitely,  Boston,  Hassacbuaetta. 

Claim— The  water  tubea  within  the  space  surrounding  the  boiler,  arranged  in  the  manner  sat  forth. 
300.  Machiicb  roB  Sputtixo  Fibb-wood;  W.  L  Williams,  City  of  New  York. 

Claim— let.  The  empli^ment  or  use  of  the  endless  feeding  chains,  when  arranged  as  shown,  or  In  any 
suitable  way,  soas  to  have  the  usual  rotating  movement  around  th  -ir  pulleys,  and  also  the  lateral  movement, 
Jbr  the  purpose  specified.  2d,  The  endleaa  feeding  cbafns,  in  combination  with  the  yielding  rollers,  for  the 
purpose  of  permitting  the  lateral  movement  of  the  cbnina.  3d.  The  yielding  pawla  in  amnexion  with  the 
yielding  roda,  in  ahafta  and  spurs,  aiTanged  to  permit  of  the  yielding  of  the  blocks  of  wood  while  being  split, 
aa  described. 

801.  Doublb  SBAXXira  BfACimni ;  Jamea  Wilaon,  C.  Chreen,  and  Wm.  Wilaon,  Jr.,  Wilmington,  Delaware. 
Claim — ^The  combination  of  the  disca  and  the  burring  pulley,  the  bearing  down  pnllcya,  the  douUa  borr* 

ing  poUeya,  and  the  flnlahing  pulley,  in  the  manner  deacribed. 

802.  MACimni  foa  CoBBUGAnKO  Bhbbt  Mbtal;  James  Wilson,  C.  Oreen,  and  Wm.  Wilaon,  Jr.,  Wilmington, 

Delatrare. 

Claim— The  arrangement  of  the  npper  and  lower  heads  and  the  forming  rollers,  together  with  the  rollers 
wUch  support  the  cylinders  to  be  corrugated  at  the  requisite  angle,  as  described. 
808.  Tabxabli  Cut^fv  Oeab  fob  Btbak  Bnoikbs  ;  D.  A.  Woodbury,  Boeheater,  New  Tork. 

Claim— The  arrangement  of  the  rocker  and  its  variable  alide,  and  the  Inclined  or  toggle-lIka  oonnecttng 
rods,  In  combination  with  the  eccentric,  or  its  equivalent,  and  the  arms  on  the  valve  shafts,  as  described. 
804.  MoDB  or  OPB!ri!fo  awd  CLoeivo  Fabk  Oatbs  bt  Haio)  ;  Gilbert  Tates,  West  I>readen,  New  York. 

Claim— The  combination  of  the  lever  or  arroa  with  the  connecting  anna.  Yilwating,  connecling^  and  qd- 
latching  piece  and  cards,  when  arranged  and  combined  with  the  gate  and  poata,  as  aet  forth. 

806.  AcTOMAnc  Fax;  George  W.  Zeigler,  Tiffin,  Ohio. 

Claim— The  combination  of  the  levera,  b  b,  supporting  the  bedstead  vrith  the  escapement  wheel,  p,  lever, 
1,  pendulum,  and  ihn,  together  with  the  parts  connecting  the  same  for  operating  the  tun  fh>m  the  weight  of 
the  occupant  of  the  bed. 

800.  Bbsvobiito  Wastb  Tuicaiviekd  India  Rubbkb;  F.  Baschnaxel,  Wenham,  Assignor  to  the  Beverly  Rubber 
Co.,  Beverly,  Maaaacbusetts. 

Claim — The  proceaa  described — that  is,  bdling  waste  Tuleaniaed  rubber  In  water,  after  It  has  been  ra- 
dnced  to  a  finely  dirided  state,  for  the  purpose  of  restoring  the  s<tme  to  a  plastic,  gummy,  or  elastic  state^  fit 
to  be  used  again  in  the  manufacture  of  India  rubber  fabrics  and  substances. 

807.  HTXtBAUUO  Pbbssbs;  Thomas  Baxter,  Assignor  to  Wm.  H.  Baxter,  Peterabuigh,  Tliglnia. 
Claim— Making  the  cylinders  of  hydraulic  presses  in  a  manner  deacribed. 

308.  NxsDLB  WBArrEBS ;  Richard  Bennett,  Reddltch,  England,  Assignor  to  J.  F.  Mllwaid,  City  of  New  Tork ; 

patented  In  England,  May  7, 1867. 
Claim — ^The  employment,  in  combination  with  the  outer  wrapper,  of  an  Inner  wrapper,  with  an  attached 
piece  through  which  the  needles  are  stuck,  in  the  manner  described.    Also,  the  employment,  in  con^bination 
with  such  inner  wrapper,  of  a  loop  secured  to  the  outer  wrapper,  substantially  as  specified. 
800.  Hotsnva  Kbtb  roB  Snur  Coniibzions  fob  Bnonnes;  Truman  Cook,  Assignor  to  A.T.  Smith,  Washington 

City.  D.  C. 
Cbiim— The  notches  in  the  key,  as  shown,  the  hole  in  the  gib,  the  notch  at  the  side  of  the  said  hdle,  the 
holt  with  ita  peculiarly  fonned  head,  and  the  combination  and  arrangement  of  these  parts  upon  the  principla 
and  in  the  manner  set  forth. 

810.  Saw  Joittbb  ;  Sherman  McLean,  Royalton,  New  York,  Assignor  to  the  American  Trades  Company,  City 

of  New  York. 
Claim — ^The  arrangement  and  a4Jnstment  of  the  file  in  the  tool  or  file  carrier,  so  constructed  that  when 
the  flat  side  of  the  long  arm  of  the  tool  is  preraed  against  the  side  of  the  saw  bladCf  it  will  present  the  file 
exactly  at  rightangles  to  the  angular  edges  of  the  teeth,  and  being  passed  along  over  tbeni,  will  square  and 
make  uniform  their  edges,  the  saw  blade  being  placed,  when  the  inatnim«nt  la  in  nae,  between  the  long  and 
short  arma  of  the  aaw-Jointer,  aa  deacribed. 

811.  MoLB  Plouob  ;  H.  W.  Rowland  and  E.  Forbes,  Asalgoon  to  selTes  and  Washington  Witherow,  Newport, 

Ohio. 
Claim — Pivoting  the  carriage  to  the  beam  near  its  forward  end,  as  represented,  and  in  combination  there* 
with,  the  curved  coulter  pivoted  to  the  beam  and  friction  reat,  all  arranged  and  operating  in  the  manner  aet 
forth 

812.  Gbambbb  of  OBBirANCB  Aim  OTSBB  FiBB  Abms;  John  P.  Schenkl,  Worosster,  Ajslgnor  to  self  and  B.  A. 

Dana,  Boston,  Massachusetts. 

dairo — ^The  combination  of  an  Intercepting  rod  or  leader  vrith  the  secondary  barrel  or  auxiliary  charge 
dhamber,  and  a  prcjectile  adapted  to  the  gun  or  piece  of  ordnance. 
818.  TBBBinsrAT  fob  Stbaii  Boilbbs;  0.  M.  StiUman  and  8.  Wilcox,  Jr.,  Westerly,  Rhode  Island. 

Oaim^Rcgulatinc  the  flow  of  the  products  of  combustion  to  the  superheater  by  the  diAirenca  In  pre** 
sura  between  the  saperhested  steam  and  that  of  saturated  steam,  tn  the  manner  described. 
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814.  Srons;  R.  W.  Balaon,  Pbtlndelphia,  Ppnntylranfa. 

Claim — The  mmi<clrcular  heater  tnrning  upon  the  hollow  axis  nev  to  one  sldo  of  thn  heftter.  arrmnijed 
and  combined  with  tlie  stoTp  in  thf^  innnnor  aet  forth.    Alao^  combining  said  heater  by  means  of  collar,  with 
the  air  chamber  in  rear  of  the  fli'e>back. 
315.  Stotis;  R.W.  Belson,  Philadelphia,  Pransylyanla. 

Claim— The  arranKement  of  tlie  air  h-^tcr  siidiug  orer  the  oven  top  and  connected  with  the  air  fiii—ftin 
Alao,  making  the  damper  and  its  shaft  hollow. 
816.  AnxAi.  Traps;  A.  S.  Blake,  Waterbury,  Connecticut. 

Claim— A  tmp,  haTing  its  spring  attached  below  the  Jsws,  and  the  spring  hrongfat  within,  or  nrnxir 
within,  the  diamotur  of  the  Jaws. 
317.  SCKEW  Wuxcb;  Albi-rt  D.  BrTggs,  Springfield,  Massachusetts. 

Claim — ^The  application  of  tlie  8le<'ve  to  th<>  nut  and  the  handle,  so  as  to  not  only  be  capable  of  taming 
with  and  rotating  thcnnt,  but  of  molnpr  longitudinally  on  the  handle  and  with  the  nut,  in  accordance  with 
the  morement  of  the  movable  jaw  on  the  sliank. 

818.  DiSDKS  roR  Waxing  Thbxad;  George  A.  Brigham,  Harlborongh,  Massachusetts. 

Claim — The  combination  of  the  guard,  the  dripper,  and  the  guides,  with  the  two  wires,  to  be  placed  in 
the  dish  to  hold  the  thread. 

819.  Sdoar  Mills;  John  S.  Brown  and  A.  C.  Greenleat;  Indiiinapolis,  Indiana. 

Claim— The  combination  and  arrangement  uf  the  rods,  levers,  and  bearings,  with  the  setrscrewa^  whea 
constructed  and  operated  as  set  forth. 
320.  Steam  Engines;  Wm.  W.  Burgoyne,  Washington  City,  B.  G. 

Claim— 1st,  The  employment  of  the  following  elements  in  combination,  for  (he  aeoompltshment  of  the 
described  object,  to  wit :  a  water-Jncket  open  to  tlio  atinoetpliere,  enclosing  the  fire  c)iaml>er,  piston  chamber, 
and  smoke-fitock,  a  steam  evR|)omting  plate  forming  the  crown  plate  of  the  fire-box,  a  supply  pHmp  for  jetting 
in  the  water  upon  the  evaporating  plat«%  and  h  pii«ton.  which  is  hung  or  arranged  so  as  to  reciprocat«  in  tba 
path  of  a  circle  or  in  a  strnight  line  when  openittd  ujion  by  the  evii})oniting  steam,  and  in  its  movement  ope- 
rate the  driving  sh'ifc  of  an  engin  \  3c1,  The  manner  deAcrib  kI  of  making  At<>am  between  an  intensely  heated 
pUte,  piston,  and  the  isolated  ur  comparatively  cool  sides  of  the  piston  chamber. 

821.  Marine  Governors  for  Steam  Enoines  ;  James  L.  Cathcart,  Georg(>town,  B.  G. 

Claim — ^Regulating  the  supply  of  steam  to  marine  steam  engines  by  means  of  a  pendnlnm,  arranged  and 
operated  substantially  as  deecribnl. 

822.  Hartestuio  Macbines;  George  and  W.  Chamberlain,  Glean,  New  York. 

Claim— The  combination  and  arrangement  of  the  gathering  fingers  and  knires  with  the  reel,  anna,  r»- 
ceiver,  and  dischargers. 

823.  Devices  fob  Startinq  RAaRo\D  Cars  ;  Darid  Gumming.  Sorrel  Ilorse,  Pennsylvania. 

Claim — ^Ist,  In  combination  with  the  ratchet  wheels  and  the  ratchet  bars,  arranged  as  described.    2d,  So 
arranging  the  ratchet  birs  with  thi  sliding  frame,  to  which  the  power  is  applied,  as  that  said  bars  will  be 
oafwble  of  slight  play,  up  and  down,  when  in  clutch  with  their  wheels,  and  will  run  entirely  out  of  0(»tact 
with  said  wheels  without  the  aid  of  other  meclianism. 
821.  Mode  of  Connectino  and  Supporttno  Railroad  Rails;  M.  G.  Davidson,  City  of  New  York. 

Claim— The  use  of  a  rail  having  its  lower  web  cut  away  for  about  16  inches  at  the  ends,  in  combination 
with  the  use  of  a  bridge  rail  splice,  of  a  form  Bu!tul»lT  to  receive  and  support  securely  the  stem  of  the  rail 
after  its  lower  web  has  been  cut  away,  and  of  a  length  of  about  30  inches^  or  of  the  distance  from  centre  to 
ctmtre  of  crop  ties  at  the  ends  of  the  rails. 

326.  Cotton  Press;  Thomas  F.  de  Bruler,  Rockport,  Indiana. 

Claim — ^The  construction  and  arrangement  of  th<»  eccentrically  operated  gear  racks  with  the  connecting 
rod  or  yoke.  ALho,  the  combination  of  the  said  devices  with  the  plunger  or  follower.  Also,  the  construction, 
and  arrangement,  and  combination  of  the  traversing  pinion  with  the  sliding  carriage  and  driving  lever  or 
arms.    * 

820.  Mods  of  CoNNBoriNa  Strung  Pearl  Jewelry  ;  Henry  Duhoaq,  Philadelphia,  Pennsylvania. 

Claim— Connecting  the  mother-of-pearl  or  plates  of  other  material  used  to  form  the  foundati<m  on  which 
the  pearls  are  strung. 

327.  Low  Water  Alarm  fob  Steam  Boilers;  Seluh  Dnstin,  Detroit,  Michigan. 

Claim — ^In  combination  with  a  st'.'am  cylinder  located  Inside  of  a  steam  boiler,  and  having  two  openines 
in  it,  a  float  and  rod  currying  or  oi>erating  two  vnlvcs  in  equilibHo,  and  having  no  packed  joints,  by  whi^ 
means  I  avoid  all  undu  $  preiwure  and  friction,  and  render  the  float  more  seiwitivo  to  any  variation  of  the 
height  of  the  water  in  the  boiler,  and  thus  obtain  a  mure  reliable  indication  or  signal  than  by  any  of  the 
heretofore-essayed  plans. 

328.  Brebch-loadino  Fire  Ahms;  Wlllard  C.  Ellis,  Springfield,  Massachusetts. 

Claim— The  cere,  having  the  donbl<>  action  of  firing  the  pistol  and  unlocking  the  hook. '  Also,  the  lever, 
in  this  or  any  other  form  subst&uLially  the  s^une,  in  combination  with  tlie  lugd  on  the  hmnmer  or  with  lugs 
on  the  sides  of  the  pistol  frame.  Further,  the  cocking  of  the  pistol  by  the  act  of  breaking  down  the  barrel. 
In  the  manner  dtiscribod. 

829.  Method  of  Adjustinq  the  Enitbb  of  Rota&t  Cutter  Hbadb  for  Planing  Wood;  Benaiah  Fitts,  Wor- 
cester, Massachusetts. 

Claim— Placing  the  bolt>  or  its  equivalent,  under  the  knife,  to  operate  or  adjust  the  knives^  as  described. 
880.  Rotabt  Pumps  ;  Truman  Freeman,  Jr.,  Providence,  Rhode  Island. 

CUim— The  combination  of  the  pistons  with  the  dogs,  arranged  for  cotvJoint  operation  with  the  cam  and 
pin,  iu  the  manner  specified. 
831.  Washino  Machine;  Lockwood  Gail  and  John  H.  Gail,  West  Falls,  New  York. 

Claim— The  arrangement  of  the  vertical  post  and  lever  with  the  rubber. 
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881  SniVM  roft  Razuoab  Gabs  axb  Cabmaois  ;  Perry  0. 0«rdln«r,  City  of  New  York. 

Claim— The  oonatmctlon  of  a  Bpring  by  confinln{(  tbe  ends  of  the  exterior  biadei  In  bearings  in  the  eodi 
or  heads  of  a  tension  bar,  without  riveti,  boltSj  hinges,  pins,  or  screws. 
833.  SrxAic-fPAMHa  Machixxs;  J.  W.  Qoodell,  Bast  Walliagford,  Vermont. 

Claim— 1st,  The  wh«els  provided  with  spades  in  connexion  with  the  clearers  and  the  rotating  plates.  2d, 
The  attaching  of  the  frame  which  contains  the  wlieels  to  a  traction  engine  by  mt  ans  of  a  aniversal  Joint,  in 
cttonexlon  with  the  gearing  and  shaft,  whereby  tbe  Arame  and  the  wheels  sll«  allowed  to  confcrm  to  the  in- 
eqoalities  of  the  ground  and  the  working  parts  driven  direct  from  the  engine. 
934.  SsLP-Acnira  Appabatus  fob  Wobxivq  Railwat  Bbakxs  ;  Edonard  Gu^n,  Paris,  France. 

Claim— The  ^rked  piece,  rertlcal  lever,  provided  with  balance  weight,  rod,  and  collar,  when  arranged  as 
set  forth.    I  reserve  to  myself  the  right  of  ^'ai-ying  or  changing  the  forma,  M^i^md^^m^  uid  proportiona  of 
accaseoriea  and  matters  employed. 
385.  SxKnnro  Haobixxs;  Stephen  R.  Banter,  Cortlandt,  New  York. 

CIMm— The  seed-dlatribating  cylinder  with  adjustable  shell,  in  combhoatlon  with  two  or  more  aeed-bozea 
or  rotary  harrow. 

sat.  8tbb»o  WhbkI  Bavid  Knowlton,  Camden,  Maine. 

Claim— The  metal  rim  or  circle  provided  with  sockets  for  the  wooden  arms  or  spokes  of  the  wheels. 
S3Z.  Lasub'  Collab  awd  Cdffs;  WUliam  £.  Lock  wood,  Philadelphia,  Pennsylvania. 

(3aim — fanbosaod  eafh,  collars,  and  other  articles  of  wearing  apparel,  made  of  aftibrie  compotsd  of  paper 
«Bd  thin  mualln,  or  its  equivalent,  pasted  together  as  set  forth. 
388.  Watkb  Mbtbb;  Nathan  a.  Marsh,  Cincinnati,  Ohio. 

Claim — ^Ist,  The  combination  of  the  two  side  or  end  measuring  chambers,  middle  piece  or  stationarT 
c^IindeiB,  independent  reciprocating  interior  cylinders,  having  svptmns,  adjustixig  rods,  and  valve  box,  with 
its  valves  and  passages,  the  former  actuated  by  the  reciprocating  interior  cylinders,  and  the  latter  forming 
islet  and  outlet  communications  with  and  from  the  measuring  chambers.  2d,  Sup))orting  the  reciprocating 
interior  cylinders  on  prqfecUons  formed  by  the  extension  inwuniH  of  the  end  flanches  of  the  stationary  cylin- 
ders, and  packing  said  reciprocating  eyiinden  by  the  gaskets,  which  make  tight  the  joiuta  of  the  ilationary 
cjriinders  with  the  measuring  chambers,  said  gaskets  lM4ng  capped  ur  beat  internally. 
839.  MACmax  fob  Cobbugavinq  Shxxt  Mbtai;  Richard  Montgomery,  City  of  Now  York. 

ClaiiB— The  combination  of  the  bevel  wheel  and  bevel  pinions  with  the  aleeve,  prqfectfons,  and  fork,  with 
the  corrugated  rolls,  and  the  device  for  raising  and  lowering  the  corrugated  roll,  wliereby  n  sheet  of  metal, 
4moe  entered  between  the  rolls,  can  be  worked  back  and  forth,  and  gradually  and  evenly  corrugated  at  one 
heat  and  by  one  attendant. 
3M.  Mode  of  Cbuuxo  Rnts  fob  Locovotivb  Wheels;  Hiram  W.  Moore,  Jersey  City,  New  Jersey. 

Claim — ^The  hollow  chilled  rim,  whose  inner  and  outer  rlnia  are  not  only  unitcMl  at  the  sides  or  ends 
thereol^  but  also  united  throughout  the  annul uo  by  means  of  Irac  «  extending  from  one  to  the  other,  for  the 
poipose  of  strengthening  the  tread  of  the  wheel  and  preventing  ic  from  cracking  or  breaking  in. 
SAL  TBBAncBMT  OF  yini/;A2azxD  Ritbbxb;  Thomas  J.  Mayall,  Roxbury,  Maasacbusetto. 

Caaim— The  use  ef  olive  oil  in  compositions  of  gutta-percha  and  India  rubber,  in  the  manner  described. 
1M2.  BxEFRro  SailI;  Enodi  E.  Mulliner,  Camden,  New  Jersey. 

Claim— The  combination  of  the  divided  sail,  with  reef  pennants,  roller  flewa,  pulleys,  and  yard  or  bqpm, 
8«  described. 

ffliis  invention  consists  hi  the  arrangement  of  the  lo«rer  part  of  a  square  <x-  Ibre-and-afk  sail  a«  a  NnmeC, 
in  combination  witha  yard  or  boom,  and  with  proper  reef  pennants  attached  to  the  sail  in  such  a  manner  that 
th0  lower  part  or  bonnet  can  be  reeled  or  furled  to  the  yard  either  with  or  without  the  upper  part  of  the  sail 
and  while  connected  thereto,  and  when  furled  to  the  yard  or  boom,  can  be  disconnected  from  the  upper  part 
of  the  sail  to  prevent  chafing  while  the  upper  part  remains  spread.  This  improvement  applied  to  the  top- 
aaiJs  of  large  ships  accomplishes  everything  that  is  accomplished  by  the  use  'of  double  topsajls^  while  dispen- 
sing with  the  weight  of  the  two  extra  yards  required  with  such  a  rig.] 
84S.  Factbrdto  Slats  on  Suoab  Cahb  Baoassb  Cabbxces,  Ac;  Charles  Neame^  New  Orleans,  Louisiana. 

Claim— The  arrangement  and  combination  of  the  two  Jaws  hinged  tctgether  at  I9  by  means  of  a  hinge  pin, 
««  described. 
3M.  Rails  fob  Snjot  Railboam;  Samuel  Nicolson,  Boston,  Massachosetts.  , 

dalra—- Making  each  bearer  not  only  with  a  grooved  upper  surface,  but  with  aprt^eetion  or  lip  at  bottom, 
Ibr  the  purpose  of  producing  uniformity  of  strength  in  the  section  of  the  rail  and  of  entering  a  corresponding 
groove  in  the  stringer,  and  supporting  the  rail  and  its  spikes  or  bolts  against  lateral  stiains. 
Mb.  MASUFACZiTBB^r  ELASTIC  BBLXXifQ ;  S  T.  Parmalee,  Edinburgh,  Scotland. 

Claim — Snbmijbting  the  belting,  while  within  ;the  heating  or  vulcanizing  chamber,  to  pressure  between 
the  emooth  sarlhces  of  an  endless  metallic  band,  and  one  of  two  revolving  metallic  cylinders  round  which.the 
aaid  band  passes. 

346.  SHABPBiaifa  THB  Calks  op  Hobsi-shoes;  ^  W.  Payne,  Morris,  New  York. 

Claim— The  ixitary  burrs  or  cutters,  one  or  more,  in  connexion  with  the  hearing  plate  or  plates^  placed 
wfltbin  a  suitable  frame  or  stock,  and  arranged  as  set  forth. 

347.  WATBBr>PBOor  XfSATiiEB  BosB;  James  Pnnderford,  New  Haven,  Connecticnt. 

Claim— Riveted  leather  hose,  made  with  a  watei^proof  lining  applied  to  Its  inner  mutu»  and  eztending 
heiween  the  Joint  or  lapping  where  such  riveto  are  inserted. 
S4a:  MACBmB  FVB  RABVifO  Hat  ;  David  Rambler,  Union  Deposit,  Pennsylvania. 

caaim— The  acUnstable  side  bars,  provided  with  the  rake-heads,  j  j,  and  teeth.  In  connexion  with  the  rake- 
faettd  or  shaft,  b,  provided  with  teeth,  and  used  with  or  without  the  dividers,  to  operate  as  set  forth. 
SI0.  Cobs  OABViMMts ;  Isaac  Reamer  and  Ileniy  Miller,  Coaxad's  Store,  Virginia. 

Claim— l8t»  The  combination  wllh  the  vertically  adjustahle  upper  guides,  of  the  vertically  adjustable 
lad,  for  action  together.  2d,  The  reel,  oonstrocted  with  tangentially  set  tie-ban  or  guides.  In  combination 
wttk  ft  platfbnMtMi  which  tbe  stalks  ftOl  parallel  with  the  line  of  tnveL  8dy  The  comUaatioo  with  the  frame, 
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A.  knife.  c2.  of  the  aader  wUttfteMfi  fi»BM>  a',    ith,  The  muiiMr  of  aMMMcUng  «1m  pbtfem  wttb  Hit  &«■• 

of  the  modiiue.  far  the  pnrJo«  •*•!  forth,    ftth.  Proyidlng  the  pUtform  with  li  .Ude  Uck  irxteoirioD  ho^te 
Se  ro.nner  •«  Ibrth.    6ih,  The  arnmgeinent  with  obltque  or  diagonal  set  •pring  bUuie  or  caxut  of  ated 
obliquely  eet  carrying  wheel,  in  the  manoer  set  forth. 
360.  Swvi  PouM  MiXKB  AHD  ScSAPEB ;  Joho  C.  Reed,  ProTldeiiee,  Rhode  Iiland. 

Clal]i»— The  comblhation  of  the  receptacle,  ecrsper,  and  mixer,  when  arranged  m  deacrfbed. 
851.  MAcaimi  foa  Latuo  Ump  u»jhid  Wiaa  w  Muexno  Rofb;  Jacob  Rinek,  Kaaton,  PaDnaylvaaia. 

Claim— The  revolrlng  yoke,  with  ita  hollow  apindle  and  one  or  more  rollera,  arraAged  on  fBd^"i<>«]" 
the  yoke,  when  the  aaid  yoke  and  ita  appendagea  are  combined  with,  and  arrangtd  in,  nmpeek  to  the  two  ■ate 
of  bobbSa  containing  the  atraoda  of  hemp,  the  perforated  guide  plataa,  and  tube,  aa  aet  forth- 
862.  BFBJir* Bl»*wynoif ;  laaac  A  Sergeant, Springfleld,  Ohio.  ^__„_. 

Claim— laL  The  arrangement  of  the  atretcher  frame  and  raila,  aecured  aod  anpported  aa  deaeribad.    2d» 
The  aupporting  lege  or  ataya  and  racka,  in  the  dcwaibed  combination  with  the  frama.    8d,  Tha  daaerlbed  w 
nuigemeut  of  atrapa  and  knoba. 
363.  Macbixb  foe  ADDEBsaiiro  Nbwsfapxbb,  Ae.;  George  Shuck,  Madiaon,  Indiana. 

Claim— The  combination  with  the  hopper  which  contains  the  documents  to  ha  addrened,  of  tho  aUding 
■ate  oruTided  with  a  heel  or  step,  and  operating  to  clone  the  hopper  diacharge,  and  at  Interval*  to  <V«naa 
Same  in  anch  manner  aa  to  permit  of  a  ainjjle  document  being  deposited  from  the  pile  in  the  hopper  in  front 
fif  aaid  he^l  for  after  traverse  with  the  gate.  Also,  the  combination  of  the  inclined  feeding  channel,  mahi 
tvoe  channel,  and  raiaed  discharge  cliannel.  Funher,  in  connexion  with  the  I^hmI  bolt,  the  angle  lever, or  its 
enoivaleuU  to  aid  the  type  in  its  course  from  the  fe-d  clianuel  to  the  main  channel  of  the  machine.  Ukewiaa, 
tl  e  emnloyment  of  form  boxes,  for  use  as  descriU-d,  at  either  tjid  of  the  machine.  AlB0,the  combinaUoD  with 
the  traversing  type  or  form  of  a  notice  b«  11,  or  its  equivalent,  for  operation  by  the  type  at  intervals.  Like- 
wiae.  the  combination  with  the  boiater,  operating  eesentially  aa  described,  of  the  aprings  for  relieving  the  tjrpa 
from  the  paper,  and  holding  it  on  the  bolster  and  typ5^*hiiter.  And,  laatly,  the  document-dlacharglng  nj, 
when  operated  by  the  aliding  gate. 
864.  Oonow  ScaAPSM;  Patrick  Sharkey,  Brownaville,  Mlasiaalppi. 

Claim— Ist,  Arranging  the  acnq^ra,  one  forward  of  the  other,  on  guide  blocks  or  mnafln  of  difforant 
lengtha.    ad.  The  arrangement  of  a  aleigh-runner  shaped  gauge  with  the  short  BC««>er. 

866.  Skwinq  Haobinu;  Thomas  Shaw,  Philadelphia,  Pennsylvania. 
I  do  not  claim,  broadly,  a  needle-bar,  to  which  a  vertical  aa  well  as  a  horiiootal  motion  is  imparted  by 
L  or  their  equivalents — but  I 
Claim— The  fiied-bar,  attached  to  and  carried  aolcly  by  the  spring,  operated  vertically  by  the  combined 

action  of  the  rods  and  the  aforesaid  spring,  and  horixontally  by  the  combined  action  of  the  independMitly 
adjustable  screws  and  the  aame  spring,  and  regulated  by  tho  screw  on  the  stationary  bracket 
866  QovBHiroB  Fon  Rboolatino  thk  Spbid  of  Stcam  £xai.xfis ;  Thomaa  Silver,  Philadelphia,  Pennsyltania; 
patented  in  England,  May  23, 1867. 
Claim- The  combination  of  a  spring  with  a  momentum  wheel  and  acUustable  speed-limiting  tsims,  the 
whole  oonstracted  with  the  combination  of  the  peculiarly  adjusted  sectors,  pinion,  and  links,  aa  diwccihed. 

867.  Diracnvi  Rbqutie  Foa  Dooay  of  Radaoad  Caks;  Walter  C.  Smith,  Georgetown,  D.  C. 

Claim— The  opening  and  closing  of  car  doors  by  means  of  the  latch  or  key,  in  combiaiation  with  tlie  two 
Index  or  registering  wheels. 
866.  Oa8  Pips  Corrn ;  Joseph  E.  Stanwood,  Maiden,  Masaaehnsetts. 

Claim— My  pipe  or  round  rod  cutter,  aa  provided  with  a  rotary  euttiog  wheal  to  opeiaie  In  ooi^imetioiii 
with  the  claw  or  piporest.  Also,  the  arranj^euent  of  the  cutting  wheel  carrier  in  a  reoeas  formed  in  the  claw 
block,  in  combination  with  the  arrangement  of  the  a^luatable  acrews  and  handle  rod,  with  respect  to  the  aaid 
reoeas  and  cutter  wheel  carrier. 
869.  Spunq  Car  CofTFUiros ;  Frank  Stelnhait,  Danaville,  New  York. 

Claim— 1  St,  The  combination  of  the  radial  fouders,  pr  their  equivalent,  with  the  jaws  of  the  nippera.  2d, 
Constructing  the  bolt  head  witli  an  open  back,  and  also  with  a  longitudinal  recess  in  its  back. 

360.  MACHiif«iT  FOB  AccuHCLATiNa  AND  TRANSiiiTTrKO  PowiR;  Euos  Steveus,  Baroet,  Vermont. 

CUdm— The  endless  chain  forming  tho  pendant  loops,  x  and  c,  supported  by  the  wheels,  in  combfnatioii 
with  the  weight  suspended  from  a  pulley  supported  by  the  loop,  e,  and  the  weight  or  guide  pulley,  and  cord. 

361.  Pump  Boxss;  Francis  Stock  and  John  Stock,  San  Joso^  California. 

Claim— The  arrangement  of  the  parts,  J,  k,  1,  of  the  box,  in  connexion  with  the  bolts  or  rods  and  valve^ 
aa  described. 
802.  Stof-oockb;  Thomas  Stubblefleld,  Columbus,  Georgia,  Assignor  to  self  and  Peter  Naylor,  City  of  N.  Y. 

Claim— Tlfe  eombiniition  of  the  lever,  cap,  valve  stem,  and  spring,  when  the  cap  is  provided  with  a  semi- 
circular opening  into  which  fits  the  semlcircuhu-  end  of  levvr,  for  the  purpose  of  forming  a  tight  Joint,  with* 
out  packing. 

863.  Carfw  FASWHia;  James  A.  TRylor,  Cowlesi-ille,  New  York- 
Claim— The  hooks  and  pins,  arranged  in  combination  with  the  4^rpet. 

864.  'WasNCH ;  George  C.  Taft,  Worcester,  Massachusetts. 

Claim— The  screw-threaded  rosette  with  ita  hole,  in  comhinatton  with  the  statloMiy  guide  rod,  rack,  t»- 
Teraing  male  screw,  and  sliding  Jaw,  with  ita  female  screw. 
866.  Gkindinq  Mills;  George  Todd,  St.  Louis,  Misaoori. 

Claim— Securing  the  eara  of  tho  rim  of  the  stationary  atoae  between  a  double  aeriea  of  upper  and  knror 
spring  whose  elasticity  is  governed  and  control  led  by  the  scries  of  ai\JU8ting  screws. 

866.  Psiv-iiou»BRS:  Alfred  R.  Turner,  Maiden,  Maasarhnsetls. 

Chdm— A  pen-holder,  constructed  with  the  cover  turning  on  a  pivot  or  fulcrum,  aad  acted  upon  by  the 
hent  spring.    Also,  in  oombiuation  with  the  above,  the  sliding  piece,  as  set  forth. 

867.  Lamf  Wicu;  John  B.  Wortendyke^  Qodwinsville,  New,  Jersey. 

<Xaini— A  himp  wick  eompoaad  of  strands  that  have  received  a  prsfwraCory  twtet  la  one  dirsalloB,  are 
than  span  in  the  contrary  direction  with  and  o<^od  upon  a  thread,  and  ars  tlMn  twisted  together. 
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Saa.  ICAonxaxs  n*  Cnnnro  an9  roiAiiro  WA»Mira  a5D  Pafu;  Joha  Wood,  Brooklyn,  New  York. 

Cliiim— Ist,  The  recelTing  box,  provided  with  two  oompartmeDta  and  fly-boards,  connected  wlUi  ncki 
and  with  ntchetB,  actuated  by  the  arms  and  cam,  in  connexion  with  the  wheel  and  a^nstabie  pinion.  Sd, 
Operating  the  knife  gate  and  plate,  by  means  of  the  li>Ter  provided  with  the  sector  racks,  which  gear  Into  the 
rackti  of  gate  and  bar,  so  that  the  knife  and  plate  will  bt>  actuated  or  made  to  perform  their  respective  fhnc- 
tioBs  alternately.  9d,  The  arrangement  uf  gearing,  when  used  in  ctmnexlon  with  the  lever,  Ibr  the  porpoto 
of  operating  the  several  parts  aucomatically. 
MQ.  BsFXiOBiLiTOE;  Abraham  Yost,  City  of  New  York. 

Claim— The  eombination  and  arrangpment  of  compartments,  dampen,  and  escape  tubes,  as  set  forth. 
S70.  OoKsnucxioir  or  Railboam;  John  Young,  West  Oalway,  New  York. 

Claim— Gonstnicting  a  rail  and  saddle,  whereby  I  am  enabled  to  securely  hold  and  render  solid  the  joints 
or  ends  of  rails  during  the  passage  of  cars.  Also^  combining  with  said  rail  and  saddle,  the  straining  arch,  key, 
•ad  atrip,  for  the  purpose  set  forth. 

371.  Rmtorino  Wastb  Rubbsb  ;  Francis  Baschnagel,  Wenham,  Assignor  to  the  Beverly  Rubber  Co.,  Beverly, 
Maseachusetls. 

Claim— The  process  of  restoring  waste  vulcanised  rubber  by  reducing  the  sara^",  by  grinding  or  oChenriee^ 
to  a  finely  cUvided  state,  and  then  submitting  the  same  in  a  saftabte  vessel  to  the  direct  action  of  steam. 
872.  SorA  Bbmtkai);  K.  Borren,  Assignor  to  Peter  Schneider,  Ctty  of  New  York. 

Claim— 1st,  Constructing  a  so&  bedstead  with  an  interior  drawer,  which  may  be  pulled  and  united  with 
tlie  soft  seat,  so  as  to  form  one  l>ed  or  couch  by  the  application  of  ways  or  grooves  to  the  inside  of  the  softi 
frame.  2d,  The  horixontal  rods  of  the  sofii  frame,  in  combination  with  the  stay  of  the  interior  drawer,  for 
the  purpose  of  more  securely  guiding  the  said  drawer.  8d,  Providing  the  drawer  with  two  back  pins,  in  the 
manner  and  for  the  purpose  described. 
878.  Stbam  Talvis;  Harry  H.  Evarts,  Assignor  to  self  and  Phineas  E.  Merrihew,  Chicago^  Illinois. 

Claim- The  arrangement  of  the  ports,  cavities,  and  passages  In  the  valves,  in  combination  with  a  oorrps- 
ponding  arrangement  of  the  ports  in  the  seat,  whereby  a  single  valve  is  made  to  perform  its  iiinctions  for  the 
two  cylinders  of  the  engines,  as  set  forth. 

874.  HxNGi;  Levi  T.  Howell,  Burlington,  New  Jersey,  Assignor  to  self  and  De  Witt  C  Taylor,  Philadelphia, 

Pennsylvania. 
Claim— The  prqjoction  on  on»>half  of  the  hinge,  said  projection  being  inclined  on  one  side  and  abrupt  on 
Che  other.  In  oomlrinatlon  with  the  spring  bolt  ai^  Its  notoh,  when  the  said  twit  is  so  fitted  to  the  other  half 
of  the  hinge  as  to  have  a  limited  vertical,  but  no  turning  movement  therein,  and  when  the  whole  of  the  parts 
are  arranged  for  Joint  action,  as  set  forth. 

875.  HoBU  Powsr;  Clark  Lane,  Assignor  to  Owens,  Lane,  Byer  k  Co.,  Hamilton,  Ohio. 

Claim— The  construction  and  adaptation  of  the  stay  rods  with  the  ho^Aed  stand  platee  and  racki  oo  th« 
■weep,  or  their  equivalents,  in  combination. 

870.  SnuLAVOE  for  Tua-UBPns ;  Ralph  8.  Mershon,  Assignor  to  self  and  John  M.  Harper,  Philadelphia, 
Pennsylvania. 

Claim — The  application  to  watches,  and  such  tlme>p1eoes  as  have  their  vibrations  governed  by  a  balaooe 
and  hair  spring,  of  a  compound  regulator  composed  of  two  or  more  movable  segmt-nts,  constructed  and  ope- 
xating  as  described.  Also,  the  combination  of  said  compound  regulator  with  a  greater  or  leaser  scale,  the 
former  fixed  and  the  latter  movable,  but  having  a  fixed  Indicator,  and  capable  of  being  (grated  either  in  con- 
oert  with,  or  Independently  ol^  each  other,  as  described. 

877.  Sbdutq  Macbinu;  Qeorge  W.  Riehardaon,  OrayvUle,  Assignor  to  self  and  John  P.  WilMams^  Wblto 

Coun^,  Illinois. 
Claim— The  arrangement  of  the  cam  wheel  and  lever  with  the  seed  slide  and  vibratory  bar  of  the  hu- 
low,  when  the  whole  ase  eonstmcted  as  set  forth. 

878.  Jorar  fob  Qas  and  Watkk  Pipss;  James  B.  Quinn,  Assignor  to  John  H  Johnston,  Chicago,  Illinois. 
Claim — ^The  arrangement  of  the  rings  on  pipe,  in  combination  with  the  opening  in  the  socket  forming 

the  cement  chamber,  for  the  purpose  of  Joining  pipes  air  and  water-tight,  by  using  cemente  in  place  of  lead 
comiBonly  used. 

TTbe  invention  consists  In  providing  a  groove  and  shoulder  at  the  Junction  of  two  sections  of  pipe  or  tub- 
ing for  receiving  and  confining  the  cement.  The  cement  is  poured  into  this  groove,  and  against  the  shoulder, 
fh>m  tfie  outside  of  the  pipe;  and  when  the  groove  and  the  hole  through  which  the  cement  is  poured  are  filled. 
It  Is  impoesible  almost  to  open  the  Joint,  and  the  cement  is  kept  from  exposure  to  the  moisture.  The  use  of 
lead  solder  Is  wholly  diipeued  with.] 

879.  Bm-Bonox;  Leonard  B.  Tinkham,  Assignor  to  self  and  Charles  Ryan,  Lawrenee,  Massnehusetts. 
Claim— The  oomWoation  of  8-formed  springs,  arranged  so  as  to  receive  the  movable  rivet  and  retain  the 

alais  In  place,  with  bars  and  stirrups. 

380.  Boo-BXAna;  John  L.  Nieolai,  Assignor  to  sel^  S.  B.  Knott,  and  R.  F.  larrell,  Chicago,  IlllBois. 

Claim— 1st,  The  beaters,  arranged  with  diverging  fingers,  which  are  attached  to  discs,  to  operate  as  set 
ftrth.  2d,  ThearraagemeBt  of  a  ssries  of  heaters  on  rotary  shafts,  so  that  the  several  beaters  can  be  operated, 
Btfspeelfled. 

BxTmnovs. 

1.  WooDBsr  BiiBOit;  George  W.  Thayer,  Springfield,  Massachusetts;  patented  April  22, 1846;  extended  April 
an,  1868. 
Claim— The  oomMnation  of  one  or  more  series  of  iron  screw  rods  with  the  suspension  posta  and  cords 
«r  string  pieces  of  a  truss,  in  the  manner  specified.  I  do  not  claim  the  oombining  with  the  poats,  braces,  and 
strings  of  a  truss,  a  series  of  supplementary  braces.  But  I  claim  the  arrangement  of  such  a  series  of  braocB 
BifM»  the  outer  sides  of  the  trans,  and  so  that  they  shall  extend  above  and  below  the  cords  thereof,  and  be  oon> 
filxied  to  tho  truss,  as  described. 

&  MAoenrBS  ro»  MAinro  Match  SpLinTfl  avo  Abbah gctg  tbxx  ih  thz  Bippivo  Fbavis  ;  Asa  Vessniden,  Tem- 
pleton,  and  Luke  8.  Knight,  Barre,  Mass. ;  patented  April  20, 1845;  extended  April  26, 18fi9. 
daiai— The  comhlBatloit  with  the  series  of  outton  of  the  pasaagta  leadisg  tnm  the  cutter^  whether 
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there  be  one  or  mom  series  of  said  cntten  and  pMagea.  Also,  the  oombhistioD  with  the  tforMifd  cntten 
and  passages  of  one  or  more  dipping  frames,  arranged  and  operating  with  respect  to  them,  as  described.  Alaoi, 
the  manner  of  making  the  dipping  Ihtmes  in  sections  of  separate  pieces  or  plates.  Also,  the  combination  of 
mechanism  by  which  each  of  the  blocks  of  wood  is  held  down  upon  the  carriage,  and  pngreaairelj  foroed 
forward  h gainst  the  board,  the  said  mechanism  being  applied  to  the  carriage  and  board.  Aleo,  the  comUoa- 
tion  of  machinery  by  which  tlie  dipping  fWunes  are  progressively  moved  forward,  the  said  machineiy  being 
connected  with,  and  intervening  between,  the  carriage  and  the  said  dipping  fraiDw. 

ADDRIOHAL  iMPBOTnOVn. 

1.  SBDDra  MACHorn;  Charles  Ooz  Janes,  DayUui|(»ao;  patented  Deoember  U,1857 ;  additlonil  dated  April 

5, 1869. 
Claim— The  arrangement  of  the  stationary  roof-like  screen,  latend  sloping  prelections,  sratssn,  sUdea^ 
Blotted  ban,  and  shoes,  with  slide  and  trough;  constructed  as  described,  and  used  in  combinatloa  with  the 
features  covered  by  my  patent  of  December  16, 1867. 

2.  AuTHMOMEnR  FOR  ADDITION ;  Orlando  L.  Csstle,  Upper  Alton,  Illin<rfs;  patented  Norember  2,1868;  addi- 

tional dated  April  19, 1869. 
I  do  not  claim  the  use  of  any  particular  kind  or  arrangement  of  keys.    But  X 

Claim— The  combination  of  the  rocker  keys  and  shifting  pawl,  in  any  equivalent  manner,  and  ibr  the 
purposes  set  forth. 

8.  MAOBimi  70R  DBisanro  Mnx-sroxn;  Simon  W.  and  B.  BL  Draper,  South  Dedham,  Blaas.;  patented  Maj 
13, 1866;  additional  dated  April  10, 1860. 
Claim— The  bed-piece  with  the  cam,  bar  or  leTor,  and  rods,  attached,  pvoTided  with  apriogB,  In  ooMhinap 
tion  with  the  frame  or  carriage,  with  pick  shaft  attached,  provided  with  the  forked  arm,  aRangiod  to  operata 
as  set  forth. 

4.  Machinb  7oa  Packing  Wool;  Charles  Carlisle,  Woodstock,  Vermont;  patented  OctcAwr  6, 1857;  additioiud 

dated  April  26, 1860. 
Claim— Forming  either  or  Imth  of  the  leaves  of  two  or  more  connected  longitudinal  sections,  when  the 
said  Jointed  leaves  are  so  arranged  as  to  operate  with  the  other  parts  of  said  machine,  in  the  manner  set  ibrth. 
6.  CORN  Shellsbs;  Wm.  Wells,  Boston,  Massachusetts;  patented  January  4, 1860 ;  additional  dated  April  26^ 
1869. 
Claim— The  guide.  In  combination  with  the  weighted  or  spring  preeser,  made  movable  and  a^Jnelable  wiOi 
reference  to  the  centre  of  the  disc. 

Sl-lHUBS. 

1.  Maxxno  iLLVunrATiiKi  Oas;  N.  Anbin,  Albany,  New  Tork;  patented  Januaty  8, 1860;  reissued  April  6, 

I860. 
Claim— The  described  process  of  making  gas  for  heating  or  tllnmtnatiOB,  which  ooostots— 1st,  In  mixing 
materials  substantially  such  as  are  specified.  2d,  In  introducini;  tliem  into  a  chamber,  substantially  such  aa 
described,  located  when  the  pixwess  is  going  on  within  retort.  Sid,  In  causing  the  products  of  distillatl<»  of 
the  mixture  to  pass  out  of  such  interior  chaml)er,and  then  be  subjected  to  a  higher  degree  of  heat  bypassing 
In  contact  with  the  heated  surlkce  of  the  retort  itself;  sulMtantially  as  specified,  not  intending  to  claim  aaj 
one  step  of  the  process  separately,  but  only  the  process,  substantially  as  set  forth,  as  a  whole. 

2.  Qab  GuriBATOBa;  N.  Aubin,  Albany,  New  York;  patented  Jan.  8, 1860;  re-lasned  AprU  5, 1850. 

Claim— The  combination  with  a  gas  retort  of  a  removable  interior  chamber  open  at  bottom,  and  faaTini; 
ench  relative  shape  with  regard  to  the  retort,  and  so  located  therein,  substantially  as  is  specified,  and  for  the 
purposes  set  forth ;  and  this  I  claim  irrespective  of  the  location  of  the  opening  through  which  said  remoT- 
able  chamber  can  be  introduced  or  withdrawn, and  either  with  or  without  an  appacatoafor  intxodncing  stmam 
into  the  retort. 

8.  TtOBT  Jonrrs  fOA  Gab  Bitoets;  N.  Anbin,  Albany,  New  Tork;  patented  January  8, 1850;  re-iasoed  AprU 
5,1860. 

Claim- A  foint  between  a  gas  retort  and  its  cover  made  by  ftisible  metal  contained  in  a  groove  Into  whidb 
enters  a  rim,  the  Joint  being  such  and  for  the  purposes  set  forth. 

i.  TuBULAft  ELAanc  Yalts;  Vranklln  Feale,  Philadelphia,  Pennsylvania;  patented  Jane  20L 1866;  reissued 
April  6, 1860. 

Claim- Ist,  The  flexible  Talves  described,  for  the  purposes  specified.  2d,  The  method  described  of  adapt- 
ing the  fiexll)le  valves  to  pumps,  or  other  tubes  of  any  kind,  whether  rigid  or  elastic,  and  inserting  them 
therein,  in  the  manner  set  forth,  or  in  any  equivalent  mode. 

5.  Spuivo  Bii>-BonoM ;  Hiram  Tucker,  Cambridgeport,  Massachusetts;  patented  July  8, 1855:  improToment 

added  July  0, 1867 ;  rfr-issued  April  6, 1^0. 
"ClaiuH-The  described  ipring  bed-bottom,  oonsLsttng  of  the  combination  of  the  iHane,  riats,  and  radial 
springs,  as  described. 

6.  MA4»imBT  roa  Makiho  Wood  Somiws,  Ac;  CuUen  Whipple,  Proridenca,  Bhode  bland;  Assignor  to  tho 

New  England  Screw  Company;  patented  Deoember  7, 1862;  antedated  June  7, 1852;  re-iasued  April 
12,1860. 

dalm— In  combination  with  a  mandrel  which  carries  chuck  or  griping  Jaws,  an  automatic  mechanism  for 
closing  said  Jaws  upon  the  blank,  keeping  them  closed  to  hold  the  blank  while  being  dressed,  and  tlien  open- 
Ing  tliem  to  release  the  dressed  blank,  arranged  and  operating  in  such  manner  as  to  leave  the  mandrel  (dur- 
ing the  time  that  the  blank  is  being  acted  on  by  the  cutter^  free  from  endwise  pressure  by  the  chodiing 
mechanism.  Also,  in  combination  of  tonle  levers  carried  by  the  mandrel,  a  stop  or  hold-lkst,  also  carried 
by  the  mandrel,  to  lock  and  h<rfd  the  tog^  levers  when  pushed  beyond  a  straigiit  line,  and  griping  Javrs  with 
ahanks  baring  sniBcient  elastidty  to  maintain  a  firm  hold  of  the  Jaws  upon  the  blank,  when  the  t^le  levera 
have  passed  a  straight  line. 

7.  MAominBT  pOR  liAxmo  Woon  Scmwb,  Ac;  CuUen  Whipple,  Providence,  Bhode  Island,  Assignor  to  the 

New  England  Screw  Company;  patented  Deoember  7, 1862;  ante-dated  June  7, 1862;  re-iasoed  April 
12,1860. 
ClalB— A  feeding  pvash  aad  meohiulMk  for  eaHringltteivpnNMh  within  diJteeatdlBtopcei  of  the  griping 
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jAm  Sfdapted  to  reoetving  and  holding  icrew  blanks  in  Tariablo  poaitions  and  of  diArent  lengtha^  in  oombi* 
nation  with  a  suitable  ioul-hoider  and  catting  tool. 

8.  HACBiNnT  FOB  HAKI2I0  WooD  ScRKWS,  Ac;  Cnllen  Whipple,  Ptoridence,  Rhode  Island,  Assignor  to  the 

New  Kngland  Screw  Company;  patented  December  7, 1852;  anteslHted  June  7, 18a2;  re-iasaed  April 
12, 1869. 

Claim— The  spring  discharging  punch,  in  combination  with  the  mandrel  and  griping  Jaws,  when  the 
pvnch  and  spring  are  both  carried  by  the  mandrel. 

9.  Macbixbrt  poa  Hakino  Wood  Soaiws,  Ac;  Cnllen  'Hliipple,  Providence,  Rhode  Island,  Assignor  to  tho 

Kew  England  Screw  Company;  patented  December  7, 1852;  ante-dated  June  7, 1852;  re-issued  April 

12, 1869. 
Claim — ^Ist,  The  feeder  composed  of  a  sectional  trongh  with  a  close  bottom  and  open  top,  into  which  the 
blaak  drops  and  arranges  itself  befi>re  a  traTei-sing  rod,  which  pnshcs  it  into  the  griping  Jaws.  2d,  The  com- 
Unatiou  of  an  adUnstable  automatic  feeding  punch  and  a  spring-discharging  pnnch,  with  an  intermediate 
trough,  or  equivalent  means  for  bringing  the  blanlc  into  line  with  two  punches.  Sd,  The  arrangement  of  a 
spring-dlscbHTging  punch,  with  its  end  fiir  enough  within  the  eud  of  the  grooves  in  the  griping  Jaws  to  leave 
an  opening  for  admitting  the  end  of  a  blank  and  guiding  it  against  the  end  of  the  discbarging-puncb,  thereby 
rendering  the  checking  more  certain. 

10.  PBZ2m!fo  PuasKs;  George  P.  Gordon,  City  of  New  York;  patented  July  18, 1868;  7«488ned  April  ISL 

1859. 

Claim— Ist,  The  combination  and  arrangemont  of  the  feed-table,  the  fly  or  pile-board,  the  platen  aod  bed» 
with  the  set  or  sets  of  independent  revolving  nippers  or  grippers,  for  the  purposes  described.  2d,  The  fly- 
board  with  its  adjustable  gauge  or  guide,  in  combinatiou  with  the  grippers  or  nippers  to  ensure  the  even  pil- 
ing of  the  she:'ts  of  IKip»r,  or  tiieir  equivalents,  whatever  tbo  size  of  the  sheet  may  be.  3d,  The  vibratinr 
doable  cam  lor  throwing  off  and  on  the  impression*  4th,  Two  or  more  distributing  rollers,  linving  a  lateru 
motion  upon  a  main  distributor,  which  shall  move  independent  of,  and  in  opposite  directions  to,  each  other, 
and  thus  alternately  cross  and  re-cross  each  other's  di.stribution,  fur  the  purijone  of  giving  a  uniform  inking 
to  the  form.  Also,  the  two  distributions  given  to  the  inking  rollers  upon  one  cvlinder,  for  each  impreraion 
(heretofore  patented  by  me),  in  combination  with  the  rotating  reciprcxrating  bed,  with  the  spring  extension 
attached. 

U.  AuTOVATio  Grippxks  fOR  CAKBTTTTa  SozETS  OT  Papkb  iic  Prittixo  Prebsss;  Goorgo  p.  Gordon,  City  of  Nev 
York ;  patented  July  13, 1858 ;  re-issued  April  12, 1859. 

Claim — 1st,  One  or  more  sets  of  grippers,  nipT>er8,  or  fingers  to  revolve  independent  In  themselree  npoa 
an  axis,  for  the  purpose  of  carrying  the  sheets  of  paper  to  the  place  of  impression,  or  for  carrying  the  sheet, 
after  it  has  received  an  impression,  to  its  place  of  defiosit  upon  ttie  pile-board  or  fly-board,  or  for  either  or  both 
of  thest;  purposes,  thus  rect^iving  and  piling  the  sheets  of  paper  in  an  even  and  regular  heap,  by  the  acts  of 
my  automatic  grippers  or  independent  revolving  nippers,  or  their  equivalents.  2<1,  The  combination  of  the 
Independent  revolving  grippers  with  the  vibrating  feed-board,  or  its  equivalent.  3d,  The  combination  of  the 
independent  revolving  grippers  with  a  pile  or  fly-board,  to  (>e  used  as  described,  or  in  some  equivalent  way. 
4th,  The  combination  of  the  independent  revolving  grippers  with  a  feed-board  and  a  pile  or  fly-boan^  or  their 
equivalents. 
12.  IIabvkstsbs  ;  Thomas  D.  Burrall,  Geneva,  New  York ;  patented  March  18, 1860 ;  re-lssned  April  12, 1869. 

Claim — Ist,  The  shoe-piece  and  racks  to  a4iust  the  height  of  the  outer  end  of  the  flnger-board.  2d,  The 
shaft,  tf  pacsing  across  the  end  of,  and  nearly  at  right  angles  to,  the  shaft,  1,  of  the  main  wheel,  when  fitted 
in  such  a  manner  that  its  pinion  can  be  thrown  into  and  out  of  gear  with  the  face  wheel. 

15.  CoFFKB-BOASTEBs;  TheodQre  Heermans,  Mitchelsville,  Tennessee ;  patented  January  18, 1859 ;  reJssned 

April  12, 1859. 
Claim — Ist,  The  specified  arrangement  of  the  plates  or  shelves.    2d,  The  combination  of  a  window  or 
windows  in  a  coflToe-roaster,  with  agitating  or  elevating  plates  or  shelves. 

14.  GBAiif  ATrn  Gbass  Hartksters;  E.B.  Forbnah,  Bulfalo^  New  York ;  patented  Joly  20,1862:  re-lMned  Jnlj 
8,1856;  re-re-issued  April  19, 1859. 
Claim — ^Ist.  The  device  for  adjusting  the  cutting  apparatus,  which  may  be  raised  or  lowered  withoat 
changiiig  the  height  of  the  main  fraoie,  in  combination  with  the  finger  bar  either  with  or  without  the  remov- 
able platform.  2d,  The  combinatiou  of  the  inui->r  projecting  ends  of  the  main  frame  with  the  adjustable  cut- 
ting apparatus.  3d,  Supporting  the  clamp  and  finger  bar  by  means  of  tho  slotted  iron  frames  and  locking 
bolts,  in  c«>mbination  with  the  cross-pieces  of  the  main  frame.  4th,  The  mould-board,  constructed  and  ar>> 
rangtHi  in  the  manner  set  forth.  5th,  Extending  or  widening  out  the  npp(>r  part  of  the  guard  finger  by  the 
overhanging  bars,  in  combination  with  the  central  bar,  in  the  manner  speciflt-d.  6tfa,  Arranging  the  three- 
prooged  ftngera.  above  described,  so  that  they  mutually  brace  each  other  in  front  of  the  finger  bar,  and  are 
also  braced  and  supported  at  each,  end  of  the  cutter  bar  by  the  prelections,  in  the  manner  specified.  7th,  The 
raking  apparatus,  constnicted  and  operating  in  the  manner  described.  8th,  The  movable  fulcrum  upon  whi(di 
the  rsJie  is  suspended,  and  operated  in  tho  manner  descrilied. 

16.  Grain  axb  Grass  Harvsstkrs;  £.  B.  forbush,  Buflklo,  New  Yorit;  patented  March  18, 1866;  re-issned 

April  19, 1859. 

Clidm — ^Ist,  The  manner  of  constructing  and  uniting  the  inner  rear  oomer  of  the  main  fVaroe,  so  as  to 
deprtess  or  drop  the  shoe  and  cutting  apparatus,  Hud  serve  as  a  continuation  of  the  shoe  for  treading  down  tlie 
stubble  and  mown  grass,  in  the  manner  specified.  2<1,  The  combination  of  the  guide  stin-np  with  the  front 
of  the  main  frame,  so  as  to  permit  the  draft-pole  to  piny  above  and  below  the  front  of  the  main  fVame.  Sd, 
Connecting  the  draft-pole  to  the  machine  by  th'>  oscillating  pendent.  4th,  So  connecting  the  draft-pole  to  the 
machine,  as  that  the  draft  shall  be  from  the  axle  or  centre  line  of  the  driving  and  suptwrtlng  wheel,  in  con- 
nexion with  the  rear  extension  of  the  pole,  in  the  manner  specified.  5th,  The  combination  of  the  extended 
ftncer  bar  with  the  a^instlng  shoe  and  84justable  hinged  runner,  as  described.  6th,  The  combination  of  the 
nun  (hime,  draft-pole,  guide  stirrup,  and  adjustable  slioe,  arranged  with  each  othor  in  the  manner  specified. 
7th,  The  adj listing  shoe,  constructed  and  operating  in  the  manner  set  forth.  8tlu  The  arrangement  of  the 
caster  wheels  with  adjustable  c(ninecting  bars  in  relation  to  the  finger  bar,  platform,  and  frames  of  the  mftf 
chine,  in  the  manner  described, 

16.  WAamNO  MAcmirB;  H.  E.  Smith,  Philadelphia,  Pennsylvania;  patented  October  26, 1868;  re^tsiied  April 
19, 1859. 

Cbim — 1st,  The  vessel  with  its  yielding  valved  diaphragm  and  the  perforated  diaphragm,  or  its  eqniva- 
IsBt,  in  combdoation  with  a  pipe,  o,  communicating  with  the  vessel  at  a  point  above,  and  the  pipe,  b,  at  a  point 


Digitized  by  VjOOQIC 


28  Ameriean  Pateni$. 

below  the  aiid  diaphni|(m<  Md  both  pipe*  eonmiinlcatlnfl:  with  any  MiltAble  b«ftHng  uppfKnUu.  2d,  Th» 
ro(;iprMmtiiig  plutiK  t  with  Ita  enUrg  -d  end  confltruct*^  with  the  receaa,  flNnch,  and  pprfuratione.  In  ooanbi- 
natiou  with  the  yi^ldioK  diaphrafcni,  fi>r  the  purpoew  tpecifled.  3d,  Providing  the  plunger  with  an  nppw 
enlargement  concave  on  the  under  side,  and  arranged  in  respect  to  the  lower  plunger,  anbatantiallj  aa  aeC 
forth. 

IT.  QBAnr  HutTiants :  Thomai  D.  Burrall,  OeneTa,  New  York ;  patented  April  6, 1868;  ro-lMued  April  28, 
1869. 
Claim— The  additional  apron  to  convert  the  usual  rear  diecharge  into  a  aide  diacharge  of  the  cut  grain. 
Also,  the  combination  or  th<«  curved  supports  and  the  adjustable  Juuinal  Ixjx  piece  to  preserve  the  relative 
positions  of  the  cogs  in  the  mitre  glaring,  and  at  th**  SMrae  time  allow  of  raising  and  depreasing  the  driving 
wheel.  Also,  the  uotcbi^ii  in  tlie  back  comers  of  each  imif.'  to  prevent  clogging  or  lodgment  of  fine  graM  in 
the  cavities  of  the  guards,  said  notches  effecting  a  good  purpose  and  not  weakening  the  cutter. 

18.  QBAisr  HAMTsnttS ;  Thomas  D.  Burrall,  Oenevay  Kew  York;  patented  April  6, 1868;  reissued  April  20, 

1869. 
Claim— The  location  of  the  rakpr'i  sntt  with  regard  to  the  drive-wheel  and  platform.    Also,  in  combiwi- 
tion  with  a  raker's  eeat,  located  as  described,  extending  the  r«-ar  of  the  platform  far  enough  baclc  to  allow  th« 
raker  from  his  seat  to  turn  the  grain  upon  the  platform,  and  rak«  it  off  in  an  aro  of  a  circle  by  a  circular 
sweep  or  quarter  turn  movement  of  his  rake. 

19.  AaaANORMRXT  OP  Buckets  op  Pai>di.b-wbkiu ;  Mathew  A.  Crooker,  City  of  New  York;  patented  Oct  28* 

1866;  reissued  April  20, 1869. 
Claim- Arranging  the  floats  or  buckets  of  a  paddle-wheel  upon  its  arms,  or  the  equivalent  tliereof,  where- 
by the  buckets  shall  be  continuously  iocreaaing  and  diminishing  their  depth  in  the  water  as  the  said  whod 
revolves. 

20.  MAOBiirn  poe  Pkootiio  Boots  and  Soon;  John  James  Oreenougli,  City  of  New  York;  patented  Jan.  17, 

1864;  rtvissuiHl  July  4, 1861 ;  re-n»-issned  April  26, 1859. 
Claim— Driring  the  iiegs  into  boots  and  shoes  automatically,  by  means  of  a  peg-driver  operated  up  and 
down  by  a  positive  roeclianical  movement,  whether  Impelled  by  a  cam,  eccentric,  or  crank,  or  other  equiva- 
lent, substantially  as  spi-ciflcd. 

21.  MACRiina  por  Pbooi!(0  Boots  asb  Shou;  John  James  Oreenough,  City  of  New  York;  patented  Jan.  17. 

1864;  re-issued  July  4, 1864;  re-re-issued  April  26^  1869.  ' 

Claim— The  moving  of  the  sole  of  the  shoe  along  by  means  of  the  awl  that  forms  the  hole  in  which  the 

peg  Is  inserted,  in  combination  with  the  peg-driver,  whether  tlie  peg-driver  be  or  be  not  employed  to  iterfbrm 

the  additional  function  of  presenting  the  peg,  whereby  each  hole  made  by  the  awl  is  brought  in  sucoeaaion  in 

line  for  inserting  the  peg  before  the  awl  is  withdrawn. 

28.  MACHiiini  roE  PMonro  Boors  axd  Brocs;  John  James  Oreenough,  City  of  New  York;  patented  Jan.  17. 

1864;  i«-issu<'d  July  4, 1864;  re-re-iasued  April  26, 1869.  ' 

Claim— Cutting  off  shoe  pegs  ttom  a  strip  of  peg  wood,  or  other  material,  by  means  of  a  lateral  or  ride  cut, 
that  will  cut  straight  across,  when  combined  with  suitable  wHy«i  in  wliich  the  strip  nlidcs,  and  machinery  fi>r 
driring  the  pegs.  Also,  inclosing  the  {leg  by  the  cutter  until  it  is  driven,  as  specified,  by  making  the  cutter, 
when  in  position,  a  i«ri  of  the  guiding  tube.  Also,  the  combination  of  the  endless  feed  wiUi  a  cutter  tor  sev- 
ering the  pegs  in  a  shoe-pegging  machine,  as  specified. 
28.  Macbixes  poe  Pioginq  Boots  aio  Shoes;  John  Jsmes  Greonough,  City  of  New  York;  patented  Jan.  17, 

1864;  re-issued  July  4, 1864;  re-re-issued  April  26, 1869. 
Claim— Connecting  the  last  with  a  horizontal  slide  or  plate  capable  of  presenting  the  shoe  or  boot,  ao  that 
the  shoe  or  boot  attached  thereto  may  lie  turned  and  moved  in  any  direction,  in  a  horizontal  or  inclined  conn«, 
in  combination  with  a  mochanisro  which  tends  constantly  to  force  it  upward  against  a  rest  or  guide,  but  wliich 
will  permit  it  to  yield  downward,  but  this  combination  I  claim  only  wlien  combined  with  the  pegging  mech- 
anism described,  or  any  equivalent  therefor.  And  I  also  claim  as  an  automatic  m<>ans  of  moving  and  guiding 
the  last  to  present  it  to  the  pegging  apparatus,  in  the  required  lino  of  (tegging,  the  guide  groove,  guide,  and 
pinion,  and  curved  neck,  sulwitautially  as  deiicribed,  in  combination  with  the  mechanism  altove  described,  or 
the  equivalent  thereot  which  permit  the  last  to  be  moved  in  any  desired  direction,  as  set  fbrth. 
24.  Hachixks  poe  Paooiyo  Boors  Axn  Shoes;  John  James  Oreenough,  City  of  New  York;  patented  Jan.  17. 

1S64;  re-issued  July  4, 1864;  re-re-iasued  April  20, 1869. 
Claim— The  combination  of  the  universal  movement  carriage  and  lateral  awl  movement.  Ibr  properly  pre- 
senting the  shoe  to  receive  the  pegs  in  succcMiion.  Also,  the  combination  of  the  mechanism  for  the  cnttine 
and  feeding  of  Uie  pegs,  or  any  equivalent  therefor,  with  the  automatic  pegKlriver.  Also,  the  combination 
of  the  following  elements,  or  their  mechanical  equivalents,  namely,  the  peg-former,  the  peg-feeder,  tlie  }m>s- 
driver,  and  the  mechanism  for  moving  the  shoe,  described,  thus  constituting  an  automatic  machine  far  peg- 
ging shoes. 
26.  MAcnTXE.«  POE  PeooTXO  Boots  and  Shoes:  John  James  Oreenough,  City  of  New  York;  patented  Jan.  17 

1S54 ;  re-issued  July  4, 1864 ;  re-re-iasued  April  26, 1869.  ' 

Claim— The  pegging  of  boots  and  shoes  with  nails  or  pegs  of  drawn  vrire.    Also,  driving  the  pegs  by 
means  of  the  cutting  nippers,  said  nippen  cutting  off  the  peg  after  it  is  driven,  substantially  as  spedfled. 
26.  Tailoes'  Shxabs;  Bochns  Ileinisch,  Newark,  New  Jersey;  patented  July  18, 1868;  re-issucd  April  28 

1869. 
Claim— The  oblique  rrctillnear  slot  In  the  elongated  shank  of  the  lower  blade,  In  combination  with  the 
fhlcmm  and  a  lever  connecting  with  two  portions  of  the  shears  behind  the  fulcrum. 
87.  Machine  poe  Makino  Papee  Bags  am>  Entzlopes;  North  American  Paper  Bag  and  Envelope  Manuthc- 

turing  Co.,  Philadelphia,  Pennsylvania,  Assignees  of  J.  A.  8mith,  Clinton,  and  S.  E.  Pettee,  Koxbo- 

rough,  Massachusetts ;  patented  May  1, 1866 ;  nMssued  April  26, 1869. 
Claim— 1st,  The  l)ar  to  relieve  the  end  of  the  under  sheet  of  the  weigtits  of  the  pile,  partially  or  wholly. 
2d«  The  friction  bar  to  separate  the  under  sheet.  3d,  The  guide  liar  in  connexion  with  the  bar.  4th,  The 
lifter,  to  relieve  the  sheet  from  the  weight  of  the  pile.  6th,  The  feeding  from  the  bottom  of  the  pile.  6th, 
The  combination  of  the  weight  bar,  friction  bar.  guide  bar,  and  lifter,  oonstituring  a  Ibeding  apparatus.  7th, 
The  Jaws  to  place  the  paper  in  (wsition.  8th,  In  combination  with  machinery  for  niHking  bags  fh>m  paper 
of  any  size,  we  claim  a  former  of  the  shape  and  dimensions  required  by  the  nature  of  the  work  to  be  done, 
over  or  around  which  the  piper  Is  to  b'«  foldM).  fur  the  purpose  of  ])roducing  the  bag  or  bags.  9th.  The  pasteru 
and  side  Iblders.  10th,  The  combination  of  the  table^  the  bar,  the  aide  folders,  and  pasters,  all  constractcd 
as  set  forth. 
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3S.  Sswnro  Miciimi:  Emeline  H.  Stednuus,  Ylenaa,  New  Jertey,  BxecatrU  of  Geoi^o  W.  BtodnMm,deoeM«|; 
pHteDted  I>ecemb«r.l2, 1854;  re-iwued  April  20, 1859. 

CUim— lot.  The  tube  deecribed,  receiving  thread  in  the  manner  apedfled,  and  acting  in  combination  with 
the  needle,  to  that  each  Ibmis  a  seriee  of  loope,  each  of  which  loops  receives  one  and  in  received  by  the  next 
one  of  the  other  aeries.  2d,  The  auxiliary  plate  carrying  the  guide  for  the  louping  tube,  and  secured  to  the 
bed-plate,  so  aa  to  be  a4JufitBble  to  any  desired  position  nlativcly  with  the  needle.  3d,  A  reciprocating  tulie,  or 
equivalent  device,  co-operating  with  an  eye-pointed  needle  to  omcsitenate  or  form  the  stitch,  and  produce  sew* 
ing  ewentially  as  specified,  combining  with  and  receiving  its  motion  from  one  end  of  a  lever,  the  fulcrum  of 
which  is  at  or  near  the  bed  or  table  of  the  machine,  while  the  other  end  cdirie!}  the  mid  needle.  4th,  Feeding 
the  cloth  by  means  of  a  neodle  which  is  madt*  to  pass  through  the  same  in  a  {Mieition  with  respect  to  its.length, 
diaiEotial  to  its  line  of  movement,  in  combination  with  a  spring  to  throw  the  needle  into  ixwition  to  feed  tho 
djth  the  next  stitch,  and  the  screw,  or  its  equivalent,  to  di  teriuine  and  regulate  the  length  of  the  stitch. 
29.  Obaik  and  Oram  HARTEsms ;  Elinkim  B.  Forbush,  Buffalo,  New  York ;  patented  April  17, 1855 ;  re-issued 
April  20, 1859. 

Claim— 1st,  The  arrangement  and  connexion  of  the  rear  cross-timber  in  relation  to  the  main  ft«roe,  in 
die  manner  specified.  2d,  The  peculiar  constractlon  and  arrangement  of  the  gear  frame  in  relation  to  the 
main  frame, driving  wheel,  and  gearing.  3d.  The  gear  key,  in  combination  with  Uie  gearing  shaft.  4th,  The 
hicks  in  the  clamp.  5th,  The  tnck  clearer,  provided  with  tlie  arms,  arranged  in  relation  to  each  other,  and 
si)cket-pi«ee.  to  operate  in  the  nianniT  discrlbed.  6th,  A  recess  made  in  the  outside  shoe,  la  the  rear  of  th* 
outside  cnttvr  bar.    7th,  Tho  second  angle  at  c  r,  formed  by  the  brace  ban  of  the  guard  finger. 

Dxsiam. 

• 

1.  Floor  Clotb;  James  Patterson,  Sllzabeth,  New  Jersey;  dated  April  5, 1859. 

%.  Platib  roR  Cooking  Stotes;  S.  II.  Ransom,  Albany,  New  York;  dated  April  6, 1859. 

3.  Plates  for  Stotes;  S.  H.  Ransom,  Albany,  New  York;  dated  April  5,1859. 

4.  SfTOTss;  Oarrettson  Smith  and  Henry  Brown.  Philadelphia,  Pennsylvania,  Asslgnon  \o  Hayward,  Bartlctt 

A  Co.,  Baltimore,  Maryland;  dated  April  12, 1859. 

&.  Srom:  O.  Smith  and  U.  Brown,  Assignors  to  North,  Chase  k  North,  Philadelphia,  Pennsylvania;  dated 
AprU  19,  1860. 

6.  OooK  Stotxs;  Sherman  S.  Jewitt  and  Francis  H.  Root,  BufiUoy  New  York;  dated  April  20, 1859. 

7.  Tka-pot,  Ac;  O.  W.  Smith,  Hartford,  Connecticot;  dated  April  26, 1859. 

MAYS. 

L  MAXCTAcriTRS  or  Wmn  Lrad;  Fanning  Albert,  Brooklyn,  New  York. 

CbUm->Tbe  application  of  a  rotating  self-feeding  cylinder  for  the  drying  of  wet  carbonate  of  lead. 
1  Al&rm  Water  Oacqe;  W.  R.  Andrews  and  John  Oswald,  Chicago,  lUinois. 

Claim — The  disc  valve,  its  stem  and  spring,  applied  in  combination  with  the  encloelog  sockets,  F  and  0, 
the  latter  of  which  contains  an  annular  pasoage  communicating  with  a  whistle. 
3L  Fadcxtb;  SIImi  Barker,  Hartford,  Connecticut. 

Claim— The  vertical  dischaiving  orifice  and  the  concare  end  ont-off  to  the  flMse  slide,  in  tho  manner  set 
ftrth. 

4.  BLCTATORfl;  Albert  Betteley,  Boston,  Massachusetts. 

Claim— lat.  The  combination  of  the  air  reeervoir  with  the  movable  car  or  platform  of  an  elevator.  2d, 
OooMtnicting  the  base  of  the  car  in  the  parachute  form. 

5.  Door  Sprx^tg  ;  Amos  S.  Bkke,  Waterbury,  Connecticut. 

Chuofr— The  arrai^ment  and  combination  of  the  spring,  Unks,  and  armi. 
1  BlAVU7Acnnu  or  Watgb  Cabxb;  James  Boss,  Philadelphia,  Pennsylvania. 

Oaim— 1st.  8plnning-up  of  watch  cases  by  the  employment  of  a  mandrel  and  spitanlng  wheels,  con- 
sfcrneted  in  the  manner  set  forth.    2d,  Spnn  plat^Hl  sheet  metal  watch  cases,  constructed  as  specified. 

7.  Fajrexuio  for  Curtains  op  Carriages,  &c.  ;  Wm.  Z.  W.  Chapman,  City  of  New  York. 

ClaiB] — A  curtain  knob  fiistening,  construoted  so  as  to  be  readily  opened  ih>m  the  base  or  on  either  tide 
of  the  cortain. 

8.  ScATR  Fanxmio;  Chandler  Cheney,  Milford,  Massachusetts. 

Claim — Securing  the  beck  pert  of  the  sknte  to  tho  boot  or  shoe,  by  means  of  tho  spring  hand  In  connexion 
iMh  the  screws,  or  their  equivalents,  in  the  manner  described. 
IL  SKwcra  Maours;  D.  W.  Chirk,  Bridgeport,  Connecticut. 

Oaim — As  an  improvement  on  my  patent  of  August  31, 1858,  the  combination  and  arrangement  of  mech« 
aim  Ibr  the  purpose  of  controlling  the  feud  wheel,  in  the  manner  set  forth. 
IflL  Watxe  Cabs  Lifs-roat;  Wm.  N.  Clark,  Chester,  Connecticut. 

aaim— let.  Making  the  staves  upon  the  lower  side  of  tlie  water  cask  more  curved  than  those  are  upon 
the  upper  aide,  in  order  to  give  the  life-boat  a  proper  bearing  and  greater  stability  in  the  water.    2d,  The 
haUast  floor,  water  tank,  and  batch,  when  they  are  used  in  connexion  with  the  water  cask  and  life-boat. 
IL  Smoxk^tack  for  Locomotivb  EsaiNB  Houses;  Henry  Clayton,  Tamaque,  Pennsylvania. 

Claim— The  arrangement  and  combination  with  the  smoke  pipes  of  locomotive  engines  of  a  sliding  tube, 
tee,  and  stack,  as  described. 

fA  aeries  of  floes  communicate  wlUi  a  common  stack  at  the  centre  of  tho  building,  the  fluee  being  pro* 
^Uedeac^i  with  a  sliding  or  a4)ustable  cap  and  tube,  so  arranged  that  each  cap  may  be  lowered  over  the  top 
cfa  nMke  pipe  of  a  locomotive  to  convey  the  smoke  thcreftvm  into  the  ataek,  tho  tubes  of  the  caps  acting  ae 
valves  as  well  as  means  of  communication  with  the  stack,  so  that  when  the  caps  are  raised  the  flue  of  each 
Hevated  cap  will  be  cut  off  Uiow  with  the  external  air.  and  thereby  prevented  trom  iitfnring  the  draft  of  any 
ofUieflaealniwe.j 
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15.  Skar  TAflmmra ;  John  H.  Coe  and  Wm.  KU  Snilfen,  Stratlbrd,  ConMcUcvt. 

Claim— 1st,  The  employmeat  of  the  canred  adjustable  slotted  bars  at  the  front  of  the  fbot  or  faaae  jAnte, 
combined  in  relation  to  each  other  and  Mfcnred  t«ig(;tlier  and  to  the  said  Imwp  or  foot'plaie,  in  poeition  to  mr- 
mjjond  with  the  length  of  the  foot  and  foim  of  tiie  front  part  of  the  same.  2d.  The  combination  of  the  right 
and  left  screw  and  th«*  ciampa,  with  the  h«>('l  iiart  of  the  skate  frame,  so  that  both  damps  are  simvltaneoaaly 
moTvd.  8d^  The  combination  of  a  hinged  handle  with  the  screw  which  operates  the  elamps,  so  that  altar  thi* 
Skate  is  fastened  to  the  foot,  the  handle  may  be  fblded  oot  of  the  way  of  the  ice. 
U.  BovB  La9Ci;  Paschel  B.  Comins,  San  Frandsco,  California. 

Claim— The  employment  of  wings  formed  of  a  flexible  material  In  connexion  with  meial  springa,  when 
80  arranged  as  to  be  fblded  on  the  cylinder  (for  containing  the  powder),  between  the  head  and  wat^  in  the  man- 

li.  Appakatcs  foe  GmBiATiifa  Oas;  Mathias  P.  Coons,  Brooklyn,  New  York. 

Claim— The  form  and  mode  of  arrangompnt  of  the  retorts,  aa  specified,  for  the  purpose  of  comUnSng  • 
es  of  gas-generHting  retorts,  as  combined,  for  extending  or  dimiuiahing  lU  ca|iacity  of  generating  gaa  in- 
definitely.   Also,  the  combination  of  a  diaphragm  surrounding  a  ooudenaiug  chamber  and  escape  pipe. 

16.  00OKi2(o  BtOTKs;  Joseph  Cox,  Phihuielphia,  Pennsyltania. 

Claim— The  chamber  above  the  top  oTen  plate,  communicating  with  the  external  air  and  fire  chamber, 
whereby  thera  Is  eflTcctcd  the  double  function  of  aiding  combuaiiou  and  equalizing  thu  temperature  of  the 
upper  portion  of  the  oven. 

16.  Yariabu  Cm^n  roa  Stxax  Eironru;  Alexander  Cnimbie  and  Russell  D.  Brigga,  Brooklyn,  New  Tork. 

Claim— The  arrangement  and  combination  of  the  toggle  rods,  slide,  rockers,  stems,  and  Uftan^  aa  d»- 
aerlbed. 

17.  Tobacco  Pkiss;  Edward  and  "Wm.  B.  Cunningham,  Powhatan  Court  House,  Tirginia. 

Claim— Producing  an  improved  hand  pmw  which  is  especially  calculated  to  aid  in  compresafng  bunches 
of  loaf  tobacco  into  the  prui>er  shape  fbr  packing  or  **  prising  ;'*  the  said  presa  being  composed  of  a  narrow 
open  box  which  has  a  fulcrum  piece  and  a  fklae  bottom  combined  therewithf  and  a  removaUla  lerer  adapted 
thereto. 

18.  Lamm;  Michael  A.  Diets,  Brooklyn,  New  York. 

Claim— Securing  or  connecting  the  deflector  to  and  Into  the  chimney  hand  by  meana  of  a  gniOTa,  aa  de- 
scribed. 

19.  Look  fou  Puno-vortxs;  P.  F.  Dodgn,  W(»st  Cambridge,  Massachusetts. 

Claim— Actuating  the  bolt  by  means  of  the  arm,  of  the  tumbler,  and  the  recess  In  the  bolt. 
90.  PiA.xo>roBTC8;  Spencer  B.  Driggs,  City  of  New  York. 

Claim — So  arranging  and  applying  the  aound  board  and  atringa,  and  so  constructing  and  applying  the 
bridge  or  bridges  of  a  piano-forte,  that  the  depths  of  the  bridge  or  brid|9e>s  ut  the  bearing  poinU  of  the  aeve. 
ral  strings,  and  the  distances  of  the  several  strings  frum  the  board,  ai'e  all  in  the  same  proportion,  or  ther»- 
abouta,  to  the  length  of  string. 

21.  JftAcaiBni  roft  Foina  Gin  Sawb;  James  W.  Elliott,  Prattville,  Alabama. 

Claim— 1st,  Making  said  table  adjustalde  at  both  ends.  2d,  The  sUndnrd.  with  the  ad|nstab1«  post  and 
dotted  bar  for  supportmg  the  cylinder  of  invrs,  3d.  Making  the  wny  adjuHtuble.  both  perpendicularly  and 
laterally,  for  bringing  the  firame  to  any  desired  ptieition.  4th,  Tlie  use  of  the  clamp  screw,  in  combination 
with  the  way  for  holmng  the  fhime  in  position.  6th,  A  pawl  held  in  plnco  by  tlie  cuilcd  spring  and  operated 
by  the  connecting  rod,  rock  shaft,  and  levers  or  arms  for  ix)t<iting  the  anws.  txh.  The  friciiun  plates  fur  hold- 
ing and  moving  the  saws,  said  pbitos  being  arranged  as  de«ciibed.  7th,  The  adjustability  of  the  guidesi  fur 
the  purpose  of  pressing  the  files  more  or  less  against  the  saws,  at  pleasure. 

22.  FoEMiifG  CiniTKD  EixcTBOTTPB  PLATU;  Wm.  H.  Elliott,  Plattsburg,  New  York. 

Claim— 1st,  The  employment  of  ledges,  in  combination  with  the  form,  for  the  purpose  of  holding  a  com* 
pound  flexible  impre8«ion  sheet  or  tyiie  matrix  in  the  required  form,  with  or  without  sci'ews.  2d,  The  em- 
ployment of  curved  edges,  in  combination  with  the  form,  when  said  edges  are  so  arranged  in  relation  to  said 
form  that  the  edges  of  the  compound  impression  sheet  shall  be  held  flrmly  between  them,  for  the  purpose  ol 
holding  said  impression  sheet  or  type  matrix  in  a  cylliidiical  form.  3d,  The  employment  of  air  eeeepes,  in 
combination  with  form,  box,  and  the  flexible  Impression  sheet,  so  as  to  provide  for  the  eecaiw  of  air  from  U- 
twean  the  said  improasion  sheet  and  form.  4th,  The  combination  and  arrangement  of  the  concave  form  with 
the  adjustable  wires,  for  the  purpose  of  holding  the  iuipresaion  sheet  In  contact  with  the  concave  side  of  said 
form.  6th,  The  employment  of  a  curved  Impression  shi'et  of  sufficient  elasticity  that  it  way  be  straightened 
out  while  the  matrix  is  b^lng  formed  by  the  type,  and  tht>n  spring  up  again  by  its  own  power  to  the  fona 
required,  in  combination  with  the  curved  form,  when  used  for  the  construction  of  a  curred  type  matrix. 

23.  Smiiau  Machisti;  Wm.  Kirkpatrick,  Lancaster,  Pennsylvania. 

Claim— 1st,  The  added  plate,  constructed  as  described,  and  when  acting  in  combination  with  tha  witraght 
iron  piece  and  spring.  2d,  The  guide  piece,  aa  arraiig*  d  and  for  the  purpost*  si^cclfied.  3d,  Tlie  combination 
of  the  rod  with  the  pieces,  g  g  and  a  a,  by  means  of  which  the  flrow  ia  enabled  to  accommodate  itself  to  the 
winding  grain  of  the  timber. 

24.  HAxnLB  FOB  Cutlkrt;  J.  W.  Gardner,  Shelbnme  Falls,  Masaachtuietta. 

Claim— Attaching  the  handle  to  the  knife,  or  other  ImpUments  or  tool,  by  means  of  a  tang  provided  with 
a  cylindrical  prqfectlon  and  b«)lstera,  the  tang  and  pmjpctions  being  fitted  in  a  longitudinal  kerf  or  cut  and 
hole  in  the  handle,  the  bolster  bearing  on  the  end  thereof,  and  the  tang  secured  in  Uie  handle  by  a  rivet. 

25.  Maohixb  fob  CutANiNa  Oeaix;  T.  G.  GU>ason,  Rochpster,  New  York. 

ChUm— The  arrangement  of  the  screens,  vibrating  longitudinally  with  tha  fkn,  remoTSbla  apron,  sad 
datsdiable  smut  cleaner. 

20.  Yaltb  Gsae  ros  Stsam  Skoirbs;  Thomaa  Ilavrkins,  Mobile,  Alabama. 

Claim— The  combination  of  the  bmrlng  and  suspending  phittsa,  one  on  the  toe  and  the  other  on  the  llftoTp 
with  a  ael^actlng  (or  pendulum)  catch  for  tha  purpoae  of  holding  open  the  steam  ralva  to  any  deaired  point  of 
tha  stroke. 
27.  WhxilwuobtiiP  MAoanrs;  T.  L.  Hawkioa,  Stnrgaon,  Hiasoari. 

Olalsa— Tha  amogsnsnt  of  tha  seveiml  parts,  si  described. 
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88.  Ladixs'  Hoor  SxntTs;  John  Holmes,  Boston,  MaaMcboMtta. 

Claim-.lgt,  Oomtracting  a  skirt  of  "knotted"  or  "nemrork,"  and  this  I  claim  whether  the  meshes  on 
the  Front  and  back  of  the  skirt  are  alike  or  not.  2d,  Enlarging  the  rear  upper  portion  of  a  skirt,  formed  by 
a  senetf  or  meshes  to  foim  the  bishop  shape,  by  inci«asing  tin?  relative  size  or  niimbtrr  of  meshes  on  tiie  rear 
upper  portion  thereof,  as  compared  with  those  in  the  i*anie  course  on  the  front  of  the  skirt.  3d,  The  horiaon- 
Jsl  bttsUe-snpporting  spring,  in  ooniblnation  wiih  tlie  compnssed  tape  and  the  upper  i«rt  of  the  skirt.  4th, 
The  combination  of  the  ** netted  skirt"  with  the  hoops,  spring,  compressing  tape,  and  waistband. 

29.  UAia  CuxPEs;  Ell  wood  Irlns,  Waterbury,  Connecticut. 

Claim— A  hair  crimp,  composed  of  a  fork  and  clasp^  made  aa  described. 

30.  Bso-B^TBi;  S.  F.  Jones,  SU  Paul,  Indiana. 

daim—An  egg-beoter  having  a  cup,  shaft,  strap,  tnba^slotted  bar,  cords,  attached  to  shaft,  and  to  adjust* 
ing  screws  In  bar. 

8L  8KATJES;  Uriel  Josephs,  Quincy,  Massachusetts. 

Claim— Ist,  The  combination  of  the  braces  or  struts  with  the  plates,  dther  with  or  without  the  screw. 
ad.  The  ounbination  of  the  bar  with  the  runner. 
31  Mc&8UU5a  FAUcnra;  Irs  Kinman,  Freeport,  Illinois. 

Oaim—ls^  The  employment  of  an  endless  screw,  or  its  equiralent,  in  combfnatton  with  the  rotating  slide 
and  cocentric  chamber.  Al,  The  register  wheel  and  index  baud,  in  corobinatiun  with  the  stop,  wlien  theimrao 
IS  operated  by  the  stem  of  the  endless  screw,  so  as  to  indicate  the  quantity  of  liquor  drawn  through  the  lauoet. 
83.  Wlndlass;  David  Knowton,  Camden,  Maine. 

Claim—The  winch  shaft  provided  with  barrels  and  connected  to  the  windlass  by  gears,  and  so  arranged 
that  the  windl>«ss  may  be  worked  by  the  winch  shjift,  or  the  winch  shaft  and  barrehi  may  be  worked  Inde- 
pendent of  the  windlass. 

U.  Snjiu  BoxLnts;  L.  Lefebre,  Donaldsonville,  Louisiana. 

Chum—The  longitudinally  fluted  boiler,  braced  as  described,  in  combination  with  the  oonlbrmable  under 
Burliica  of  the  azterior  fine. 

35.  Pujm;  A.  W.  Lloyd,  Otis,  Massachusetts. 

Oaim— The  arrangement  and  comhination  of  the  side  tube,  pipe,  valve,  and  piston,  as  described. 

[The  Invention  consists  in  the  use  of  a  hollow  piston,  provided  with  a  valve  and  fitted  within  a  proper 
(7UMer,  an  air<:bamber  being  connected  with  the  cyUuder,  and  also  a  side  water  passage.] 
8«.  Gbxkmno  Milu;  J.  C.  Lyons,  Auburn,  and  H.  F.  Philipa,  Seneca  Falls,  New  York. 

Claim^The  described  arrangement  and  combination  of  the  grinding  cone  and  the  com  cracker,  wbsn 
the  former  is  arranged  on  a  shaft  which  receives  a  longitudinal  motion  by  means  of  a  hand  whseL  and  kijm 
which  BMtion  Is  conveyed  to  the  com  cracker  by  means  of  wheels. 
87.  HARyanno  MAcaiiri;  Henry  MareeUns,  Amsterdam,  New  York. 

ChOm— The  corrngated  flnger  bar  cast  with  the  cutting  prq|octions,  in  comUnatlon  with  the  detachable 
fingers,  construe^  iu  the  manner  specified. 
38.  BoYAAT  ExolKc;  Charles  Miller,  BoUevUle,  nilnols. 

Oalm— All  the  parts  spedfled,  in  oomfainaaon,  being  and  constltntiag  a  rotary  steam  engine^  as  aaked  fiir 
In  ny  petition. 

89.  LoooHOQvs  BfACHnn  foe  Pnopzuiffa  Plouohb,  Ac;  Wm.  P.  Miller,  Marysville,  California. 

aaim— The  combination  of  the  endless  chain  or  track  with  the  leading  and  driving  wheels  and  sopportp 
Ing  tnuAs. 

40.  Mods  or  AnACimo  HAkNUS  BRXKCHiira  to  Waoov  Thius;  Aaron  Parker,  Coventry,  New  York. 
Claim— The  mode  of  attaching  the  hold-back  straps  to  thills  of  vehicles,  by  having  a  metal  ring  to  slide 

ander  a  spring  snap,  in  such  manner  that  it  will  unfiisten  of  Itself  when  the  traces  are  unhitched. 

41.  YvtcjksixaQ  Caoutchouc;  D.  D.  Parmelee,  City  of  New  York. 

ChUm— '1st,  The  method  described  of  treating  caoutchouc,  gutta-percha,  and  theh:  compounds,  by  em- 
ploying agents  in  an  serilbrm  or  gaseous  state,  combined  with  a  Holvent  in  a  liquid  sbite.  2d,  In  combination 
With  a  solution  preitared  in  the  niannjr  specified,  to  operate  on  caoutchouc,  gutta-percha, or  their  compoundsy 
preparing  the  said  caoutchouc,  guttairperctia,  or  thfir  couipoumis,  by  Uending  or  incorporating  then. with  sul- 
phur. 3d,  Dissolving  sulphur  in  the  proportions  st't  forth,  or  thereabouts,  in  the  solution,  prepared  as  speci* 
fled,  when  the  samo  is  used  in  combinatton  with  rubber,  gutta-percha,  or  their  compounds,  previously  free 
Jhun  sulphur. 

42.  Cuaars;  Nelson  Farmeter,  Gardner,  Massachusetts. 

Claim— An  improved  fire-proctf  cement,  composed  of  said  ingredients^  in  the  proportioQa  and  la  the  man- 
ner set  forth. 

43.  Wbjoech  rot  Gas  Firau ;  G.  P.  Phillips,  Albany,  New  York. 

Claim- The  jaw,  arranged  to  slide,  so  as  to  wedge,  gripe,  or  tighten  and  hold  the  article  to  be  turned. 
Also^  the  nut,  K,  arranged  to  slide  freely  on  the  bar,  and  so  chat  it  nuiy  be  locked  to  the  bar,  when  desired,  in 
combination  with  the  bar.    And  in  combination  with  the  nut,  the  tighteoing  nut,  i,  arranged  as  described. 

44.  AnJCSTABLK  PiLB-DRrvKB;  Thomas  Pkuse,  Alfred  Centre,  New  York. 

Ctoini— 1st,  Attaching  the  Ihune  to  the  axles  by  means  of  the  bolt,  and  reck  plate,  and  guides,  to  admit 
the  lateral  a4iustment  of  the  moukey  gnides.  2d,  Screwing  the  monkey  guidi-s  iu  the  frame,  by  means  of 
the  universal  joint  and  the  sliding  Joint,  arrangin)  with  the  lever  and  melc  catffh,  or  their  equivalents,  to  ad- 
ult of  the  htteral  Inclining  of  tlie  guides,  as  well  as  the  forward  and  backward  movement  of  the  same.  3d, 
The  combination  of  the  frame  and  guides,  when  constructed  and  arranged  to  operate  ooi^uintly,  and  to  admit 
of  the  ac^ustmont,  as  described.  4th,  The  arrangement  ol  the  button  or  stop,  levers,  and  catch,  automati- 
cally releasing  the  shaft  fh>m  the  windlass. 
46.  Latcb  Hijiobs;  John  Plant,  Washington  City,  D.  G. 

Claim— The  hinges,  when  provided  with  prqjections  and  latch,  and  when  constructed  as  set  forth. 
4flL  OofRDir  FBSH8;  H.  W.  Baadle,  BnmsviUe»  AhOiama. 

CUm— The  vertical  screw  shaft,  aa  described,  in  coubinatioB  with  the  levcr^  covdi^  •mi  the  foUovn. 
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47.  RiYOLTixo  FlKi  Aems  ;  JoMph  Rider,  Newark,  Ohia 

ClaiiB—lst,  The  oocking-dog  with  its  notches,  applied  in  combination  with  the  hammer  and  trigger,  and 
with  a  stationary  stop  to  eflect  tbe  cuclciug  i>f  tlje  hauuier  nnU  tiring.  2d,  In  combination  with  the  above^ 
providing  the  same  cuckiug  dog  witli  a  notch  in  iUt  extremity  to  be  opi'rated  upon  by  a  tooth  on  the  trigger, 
to  operate  the  pi(>ce  entirely  by  tbe  trigger  fur  i-apidly  repeated  firing  witiiunt  cocking.  3d,  Combining. the 
locking  levor  with  tht<  coclting-dog,  by  mtans  of  a  tuotli  u|jon  itie  lever  and  a  tooth  upon  the  dog,  the  tooth 
beingibrmed  to  operate  as  si^ecfled.  4th,  Tlie  consiructiuu  tuid  application  of  tlie  trigger  guard,  in  combi- 
nation with  the  lucking  levers,  to  serve  tliree  purp()^ei>,  \i7. :  us  the  gimrd,  aa  the  leva*  for  operating  the  ram- 
mer, and  as  tbe  spring  for  operating  tiie  locking  lever,  or  its  equi^'alent. 
48w>X?iDBR  BliLLS;  Joseph  Ros.Micnm9,  Avoca,  New  York. 

CUim— The  arrangement  of  the  cutting  cylinder  and  the  tearing  cylinder  within  the  hopper,  the  one 
acting  upon  a  plane  and  tlie  other  upon  a  cm  ved  sui&ce,  and  the  tearing  cylinder  so  geared  as  to  have  rapid 
rotation' as  regards  the  rotation  of  the  cutting  cylinder.    *2d,  The  arrHugenient  of  the  grinding  cyliudan  and 
pressing  cylinders  with  the  endless  apron,  chute,  aud  hopper,  when  they  are  geared,  aa  set  liuth. 
49.  Mail  Bam  ;  Washington  Ruddach,  Baltimore,  Maryland. 

Claim— The  arrangement  of  tlie  jointed  plates,  staples,  Jointed  slide^  with  prqJectioB,  when  implied  to  bags 
with  riveted  and  stitched  seams. 

60.  PcaoHiKO  AND  Stamping  Press;  Stephen  P.  Rngglee,  Boston,  Massachusctta. 

Claim — So  combining  in  a  press  for  punching,  stamping,  Ac,  a  coarse  and  fine  threaded  screw,  with  th« 
power  that  drives  the  preas,  as  that  the  coarse  screw  may  be  in  action  wiien  speed  or  motion  is  required,  and 
tile  fine  screw  when  power  is  required ;  th.*  former  ceasing  its  action  and  the  latter  coming  into  acticm  accord- 
ing to  the  resistance  against  the  punch  or  die. 

61.  Corn  and  Cob  Cuttol;  Samuel  B.  Shiun,  Philadelphia,  Pennsylvania. 

Claim— The  peculiar  construction  of  the  cutter  bead,  with  or  witliout  the  oombiiiatioii  of  the  knlTee  and 
crushers,  arranged  in  the  manner  set  furth. 

62.  WASHiNa  iBtlACHiNi;  Olluff  Sbostrom,  Altona,  Illinois. 

Claim— The  combination  and  arrangement  of  slats,  levers,  serrated  plates,  with  rodi^  iUse  bottom,  end- 
less  apron,  lever,  aud  pawl. 
68.  CorFSB-ROASTERS;  Jonathan  P.  Simmons,  Baldwinsville,  New  York. 

Claim — The  combination  ol  the  revolving  ring  with  the  sphericul  case,  as  specified. 
64.  BPiNifuro  Flt£Rs;  D.  V.  Smith,  Manchester,  New  Hampehire. 

Claim — ^The  construction  of  the  arm  and  stem  of  the  compresser  of  one  i»iece  and  the  stop  of  a  aepsdrated 
piece,  so  applied  as  to  confine  the  stem  in  the  ears  on  the  flyer-tube. 
66.  HARTimiro  Machutrs  ;  Joseph  D.  Smith,  Lancaster,  Ohio.* 

Claim— 1st,  The  arrangement  of  the  mechanism  for  a^usting  tbe  cutting  apparatna,  consisting  of  th« 
rack  bars,  hinged  to  tbe  cutting  apiiaratus  shaft  provided  with  4>inions,  and  ratchet  wheel  and  pawl,  whea 
employed  in  combination  with  the  acfjustable  wheel,  in  the  manner  Bi)ecifled.  2d,  The  employment  of  tho 
ball  Journals  of  the  reel  shaft,  iu  combination  with  the  oflf-side  lioiizontuUy  turning  timber  of  the  reel  frame. 
8d,  The  combination  of  the  secondnry  standard,  arranged  on  the  sickle  bar  with  the  hinged  laterally  adjust- 
able brace,  in  the  manner  denciibed.  4th,  llie  combination  with  the  upward  carved  edge  of  the  sickle  bar^ 
of  the  overhanging  upper  lip  aud  under  back  extension  fiaitch  of  the  sickle  guard  or  tooth.  6t]i,  The  spring 
catch  arranged  ou  the  sickle  back,  in  combination  with  the  stop-notch  formed  in  the  pitman,  for  the  purpoeo 
of  fiistening  the  sickle  or  culti'r-buck  to  the  pitmau. 

66.  RoTABT  Planixg  Machines;  \Vm.  H.  Smith,  Newport,  Rhode  Island. 

Claim— The  combination  of  the  routing  cutter  head  with  the  central  a^Jnstable  bearing  plate,  arttnfed 
as  set  forth. 

67.  PoRTABU  HosoE  PowRRs;  Ooorgo  W.  Swift,  Oxford,  Mississippi. 

Claim— The  arrangement  of  band  wheel,  shafts,  idlers,  r(dler,  and  eord  or  chain. 

68.  Maohinr  ffOR  CcTTiNO  WooDKX  CURVED  MouLDiNQB ;  Isaac  p.  Tice,  Baltimore,  Maryland. 

Claim— The  adjustable  bed  formed  of  the  blocks  in  connexion  with  the  flexible  guide  plate,  vjKmxj  cutter 
head,  and  the  feed  or  pressure  rollers,  or  their  etiuivaleuts. 

69.  SiONALS  FOR  Folemrn;  Hezekiah  D.  Tread  well,  Rlmira,  New  York. 

Claim — ^The  combination  of  the  catch  plates  and  conical  stops,  or  their  eqolTalents^  on  the  cords,  workius 
through  a  series  of  holes  in  the  catch  plates.  / 

60.  Watxr  Whrzls;  Wm.  Walker,  Pontiac,  Michigan. 

Claim— 1st,  The  employment  or  use  of  the  a^jusbible  plates  attached  to  the  inner  posts  of  tbe  plates,  e, 
of  the  buckets.  2d,  Providing  the  buckets  with  ai^ustable  plates  to  prevent  iqjury  to  the  backets  by  the  en- 
trance into  the  scroll  of  hard  foreign  substances. 

[This  invention  relatt^toan  improvement  in  horizontal  centre-discharge  water  wheels,  and  conslsta,^rst, 
in  having  the  front  or  outer  parts  of  the  buckets  made  movable  or  adjustable  in  such  a  way  that  in  case  of 
stones,  sticks,  or  foreign  substances  of  any  kind  entering  the  scroll,  the  buckets  will  be  allowed  to  yield  or 
give,  and  be  prevented  from  being  broken.  The  invention  consists,  secondly,  in  the  employment  of  a  seriis 
of  a^ustable  phites  or  Btojw,  applied  to  the  wheel  in  such  a  manner  that  the  issues  or  disdiiarge  orilloes  be- 
tween the  buckets  may  be  enlarged  or  contracted  as  circumstancos  may  require.} 
ei.  Lamp  Shades;  Charles  and  Anna  C.  Wilhelm,  Philadelphia,  Pennsylvania. 

Claim— The  combination  of  tho  meUllic  shade  with  the  paper  pictures  between  tbe  sheets  of  mica. 
62.  Mrtaluc  Later;  Wm.  K«Worthen,  City  of  New  York. 

Claim— A  corrugated  pierced  sheet  of  metal,  substantially  sueh  as  specifled,  either  with  or  withoat  rods 
M*  tubes  passed  through  the  apertures. 
OS.  Hartsstino  Macbinh;  W.  A.  Wood,  Hooeick  Falls,  New  Tork. 

Claim — ^Bfl^cting  an  oblique  delivery  of  the  cut  grain  from  the  platform  where  It  ftUs^  by  a  series  of  car- 
rying belts  of  different  lengths. 
04.  Macbhtr  por  MAxnra  Pearl  Barlxt;  Angnst  Wulie,  St  Loois^  Mlasonrl. 

Claim— The  arrangement  and  combination  of  the  frame  or  whssi,  ■,  pfnions^  t  and  «,  sad  wheel,  I,  witti 
Moh  other  and  vUh  tho  paUey%  as  sat  teth. 
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eS.  An  Siram;  Stephen  WHcox,  Jr.,  Woeterly,  Rhode  Island. 

Clidin— 1st,  The  arrangero«nt  of  the  changinp:  cylinder,  b,  and  working  cylinder,  D,  and  the'valTeor 
▼alTethy  which  piston,  b,  is  made  both  to  change  the  air  from  the  cold  to  the  hot  end  of  the  cylinder,  and  to 
receive  a  flreah  yolnme  of  air  from  the  next  stroke,  with  the  advantaged  set  forth.  2d,  AutomHtically  regtH 
lating  the  temperature  of  the  interior  of  the  heating  surfiices  by  the  employment  of  the  parts,  n  and  L,  ar- 
noged  relatively  to  the  hating  surfaces  of  the  cylinders,  a  and  b.  and  to  the  damper,  or  its  equivalent,  in 
the  flue.  3d,  Giving  the  regeneritor  an  increasing  area  fh>m  the  cold  to  the  hot  side.  4th,  Working  the 
■ingle  valve,  in  combination  with  the  two  pistons,  a  and  b,  as  described,  so  aa  to  thereby  aooompUsh  the  three- 
Md  purpose  of  induction,  eduction,  and  equilibrium  valve. 

60k  Amalsamator;  F.  B.  Ghvanah,  Assignor  to  self  and  R.  H.  Northrop,  Pioneer  Mills,  North  Carolina,  and 
W.  A.  McCuUoch  and  £.  G.  Aiken,  Albany,  New  York. 
GMm— The  arrangement  and  combination  of  the  elevated  quicksilver  channels  near  the  rim  of  the  osdr 
lating  amalgamating  pan. 

'  [This  machine  is  more  particularly  intended  for  the  washing  and  amalgamation  of  gold  found  in  quarts 
rock,  but  also  applicable  to  the  extraction,  by  washing  and  amalgamation,  of  gold  and  other  metals  from  vari- 
ous foreign  substances  with  which  they  may  be  found  incorporated  in  nature.  It  consists  <k  a  circular  pan 
containing  a  peculiarly  constructed  series  of  concontrio  cbanneln,  arranged  to  oscillate  about  a  vertical  axis, 
and  ftimished  with  a  central  fhnnel  and  distributing  cone  to  cause  the  pulverised  metalliferous  matter  from 
which  the  gold  or  other  metal  is  to  be  extracted,  to  lie  fed  with  a  suitable  amount  of  water  all  round  the  out- 
ennoet  channel,  from  whence  it  has  to  make  its  way  from  one  to  another  of  the  several  channels  over  and 
among  quicksilver,  which  is  contained  in  certain  or  all  of  the  channels,  to  a  discharging  pipe  or  orifice  at  or 
near  the  centre  of  the  vessel.] 

SI.  GxMnrrs  poa  Roopixg  ;  Nathan  A.  Hyar,  Medford,  Assignor  to  self  and  Ruftii  Kandrick,  Cambridgeport^ 

Massachusetts. 

Claim — A  central  layer  or  web  of  cloth,  or  its  equivalent,  covered  on  both  sides  with  adhering  layers  of 
water>pmoflng,  the  outward  side  of  one  of  which  is  covered  with  a  layer  of  paper  fixed  thereto  bycontact  with 
the  wateri>rooflng  while  it  is  in  a  warm  and  plastic  state,  while  upon,  and  embedded  in,  the  outward  side  of 
tiie  other  layer  of  water-proofing,  while  In  the  state  Just  described.  Is  a  layer  of  sand,  or  its  equivalent,  form- 
ing the  uppermost  or  weather  snrfiice  of  the  article. 

68.  MacHAinaK  vor  Opbrattvo  Stsax  or  Air  Siomal  Wmstus ;  Moses  G.  Tarrner,  Salem,  Assignor  to  Wm.  T. 
Channing,  Boston,  Massachusetts. 

Claim — ^The  combination  of  an  electro-magnetic  escapement  with  the  mechanism  described  for  operating 
a  steam  or  air  whistle. 

60.  RRm  Oroaics;  Theophile  Augusts  Rousseau,  BeIl(>v!Ue(near  Paris),  Assignor  to  Edoaard  Alexandre,  Farisy 
France;  patented  in  France,  January  23, 1857. 

CUlm — ^Ist,  The  arrangement  of  the  wind  chambers  and  registers  or  stops,  in  combf  nation  vrith  the  reeds, 
whereby  each  key  operates  as  many  valvea  as  there  are  stops  in  tho  Instrument,  but  only  those  notes  are 
caused  to  sound  where  the  register  is  open,  thus  rendering  the  fingering  easy  whatever  may  be  the  number  of 
stops.  2d,  The  arrangement  of  the  valves  and  knee-pieces,  in  the  manner  specified.  8d,  The  manner  speci- 
fied of  arranging  the  various  plans  or  stories  of  the  instrument,  and  hinging  the  some  together  for  aflbrdlug 
access  to  tho  different  parts. 

70.  Talth  roR  Stiax  ENai?ns ;  Wm.  Shepherd,  Jr.,  Assignor  to  Thomas  Holmes  and  Tan  Wyck  Foster, 

Brooklyn,  Baatern  District,  New  York. 

I  do  not  claim  the  prevention  of  the  slamming  of  the  valve,  without  reference  to  the  means  by  which 
•Dch  result  is  aoeomplished;  neither  do  I  claim,  broadly,  the  interposition  of  a  steam  cushion  to  check  tha 
notion  of  the  ralve.    But  I 

Claim — ^The  combination  of  the  steam  ports  with  the  cover  operated  by  the  action  of  tha  valve^  ■abstRD- 
tiaUj  as  deMVibed. 

MAY  10. 

n.  CuLTiTATORS;  Mllton  Alden,  Anlmm,  New  York. 

Claim— The  described  arrangement  and  combination  of  the  a^Juitable  shares,  the  frame,  and  the  raised 
thills,  which  are  made  out  of  ona  piece  with  the  handles. 
72.  MACsnrR  roR  Sawixo  SmxaLis;  Wm.  II.  Auld,  Brighton,  Iowa. 

CUim — The  adjustable  saws  in  connexion  with  the  reciprocating  bolt  carriage.    Also,  the  arrangement 
of  the  notched  racks,  gearing,  weight,  pins,  levers,  and  bars,  attached  to  the  bolt  carriage,  in  connexion  with 
the  stopa  for  automatically  feeding  the  bolt  to  the  saws. 
fS.  Maosxhxs  for  SxPARATisa  Stokis,  Ac,  from  Clat  ;  Charles  Bamberg  and  Roman  Blaser,  Chicago,  IlL 

Claim — The  oonlcal  rotating  screen,  in  connexion  vrith  the  separator  placed  within  suitable  boxes. 
[A  conical  screen  of  knives  Is  connected  aith  a  sefiarator,  and  placed  in  a  suittible  box  provided  with  dls- 
diarge  spouta,  and  this  forms  tho  invention,  the  otiject  of  which  is  to  separate  large  gravel,  stones,  and  all 
coarse  foreign  substances  from  clay  preparatory  to  its  nuinufiicture  into  bricks,  pottery,  Ac] 
74  SoLR-cumiKi  MACHuru;  Jacob  Batchelder,  Salem,  Masaachuaetts. 

Cbiim — 1st,  The  particular  and  relative  arrangement  of  thn  levera  with  the  cranks  for  giring  the  required 
motions  to  the  cutting  knives.  2d,  The  mte  and  arrangement  of  the  acUustable  and  Intermediate  gauge  board, 
whweUy  each  alternate  sole  can  be  cut  of  equal  or  unecj[uel  width. 

76.  Straw  Ccttirs;  John  Bean  and  Bei\|amin  Wright,  Hudson,  Michigan. 

Claim — ^The  arrangement  and  oombination  of  the  knife,  lever,  and  rock  shaft. 

71.  Raiuoass  for  STRicn ;  8.  A.  Beers,  Brooklyn,  New  York. 

Claim— The  construction  of  upright  self-sustaining  rails  of  east  or  other  Iron,  with  oar  and  carriage  track 
oonblned,  to  b^  laid  In  public  streets  and  highways,  and  for  no  other  purpose. 

77.  Brick  Maohistrs;  H.  T.  Beggs,  Liberty,  and  James  Allen,  Lynchburg,  Virginia. 

Ctoim— The  combination  of  the  bevel  wheel  cast  with  the  cells  therein,  for  the  reception  of  the  mouldfl^ 
thspluafen^  with  the  IHction  roUera  and  axles^  circular  inclined  plane  ring,  gnard,  and  top  pUta. 
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78.  SXATi  FAsmnKG ;  Edward  Behr,  City  of  New  York. 

Claim-oDniwiDg  or  tifchtening  the  toe  itnd  heel  straps  of  the  skate  around  the  foot  of  the  wBaror,  by 
means  of  the  screw  rods  and  nati»  fitted  in  the  stock,  one  end  of  the  straps  being  attached  to  the  stock,  anA 
t}ic  opposite  end  to  the  nuts  by  meanit  of  the  cords,  or  their  oqnivalents. 

79.  Ships'  Stop  Blocu;  A.  J.  Bentley  and  Wni.  U.  Allen,  City  of  New  York. 
Claim — ^The  arrnngemont  of  rollers  and  we<lges. 

[In  this  block  the  rope  run8  l>etwefn  wedi;:(^s  provided  with  rollers,  and  the  moment  the  wedges  are  re- 
leased, thny  are  pressed  together  by  two  helical  springs,  and  the  more  the  rope  is  pulled,  the  faster  it  is  held 
between  the  edges.] 

80.  CoEW  Planters  ;  L.  F.  Bingham  and  N.  0.  Pierce,  Chicago,  Illinois. 

Claim— The  arrangement  of  the  rotating  planter,  square  tabe,  beam,  lever,  "spat  down*'  or  leveler,  and 
scraper. 

81.  CoRH  Plaktsbs;  A.  TT.  BrinkerhofT,  Upper  Sandusky,  Ohio.  • 
Claim^The  a^jQstable  corerer  and  oi>ener,  in  combination  with  lerer,  i^  the  weighted  !eyar«  A,  operating 

the  rollers  and  rod. 

82.  Manufacturx  op  Papkr  A^'I>  Papkr  Pulp;  James  Brown,  London,  England;  patented  in  England,  June 

10, 1867. 
Claim— The  treatment  of  paper  and  paper  material  with  glycerine^  to  bo  employed  for  printing  or  other 
nnrposes. 

83.  Ploughs;  C.  M.  Bryan,  Wright  City,  Missouri. 

Claim— Attaching  the  raonld-board  by  mt^ns  of  the  bolts  passing  through  cleets  at  the  innar  side  of  the 
monld.board,  and  into  the  landsiile  and  handle,  the  bolts  and  the  brace  bar. 

84.  Hagbinis  pob  Loadino  Hat;  S.  V.  Essick,  Moultrie,  Ohio. 

Claim— The  a^nstable  frame,  the  rnke,  the  rakers,  and  the  conreyors. 

85.  Machixis  pob  Sswixo  FERTiuzsas;  T.  J.  Burrall,  Geneva,  New  York. 

Claim— The  arrangement  of  the  revolving  cylinder,  divisions,  and  a4ja>table  perforated  aUdes. 
88.  HACHDrtt  POR  Splittxno  Leather  ;  D.  H.  Chamberlain,  West  Roxbiiry,  Massachuaetts. 

Claim— Inclosing  the  cutting  blade  within  an  external  casing  throughout  its  entire  length. 
8T.  CosvjgRTiBLg  Carriage  Shafts;  R.  J.  Colvin,  Lancaster,  Pennsylvania. 

Claim — Ist,  Xhe  attachment  of  removable  Hbafts  by  means  of  ni^'nstablo  braces  and  the  hinged  capsof  tho 
pole  crab.  2d,  Ttie  curved  or  segment  barii  fbrming  a  tninsverne  horizontal  slot  in  which  the  iihafts  are  sup- 
ported at  their  rear  end,  both  wlien  separated  in  the  ordinary  way,  and  when  united  together  as  a  pole.  3d, 
The  hinged  and  pivoted  thill  attachment  for  accommodating  the  width  of  the  same  to  the  different  positions 
of  the  clips  upon  the  axle. 

88.  BnTTBRPLT  Yaltes;  Nathan  Cope  and  Wm.  Hodgson,  Cincinnati,  Ohio. 

Claim— The  arrangement  and  combination  of  the  curTed  slotted  plate^  valve-box,  stops,  and  slotted  ralre 
lever. 

89.  ORAm  Separators  ;  J.  B.  Crist,  Evansville,  Indiana. 

Claim— The  arrangement  of  the  iilast  jiaHsnge,  fan.  Rcreen,  and  riddle,  with  chute  attached,  placed  withio 
the  case  or  box,  and  in  relation  with  the  spouts  or  discharge  pasiiagea. 

90.  Ploughs;  £.  Davidson,  Batesville,  Arkansas. 

Claim— The  combination  of  the  Imr,  stirrup,  rod,  with  the  adjustable  supplemental  landside^  f,  share^  9, 
and  the  stationary  share,  a,  and  liuidside,  c. 
01.  Fence  Post  ;  H.  T,  I>ewey,  Sandusky,  Oliio. 

Claim— The  combination  of  the  ril)b;'d  post  and  horiaontal  flanch  plate^  when  Jointed  to  each  other. 

92.  Cultivators;  Wm.  C.  Does,  lisvacca,  Texas. 

Claim— The  arrangement  of  the  triangular  frame  of  shares,  with  monU-boonla  that  may  be  taken  off  at 
pleasure,  scraper,  and  cultivators. 

93.  FuRXAGES  FOR  IlEATiva  BUILDINGS ;  B.  W.  Dnnklee,  Boston,  Massachusetts. 

Claim — Combining  with  th<>fire-pot  and  its  dome  one  or  more  gas-circulating  pipes,  arranged  with  respect 
to  the  same,  and  in  the  hi>t  air  chamber  of  the  ca.«i.>.  Aim),  tlio  arrangement  of  the  hot  air  discharge  pipea^ 
and  the  wings  of  the  arch  of  the  fire  dome.  Alno,  in  connexion  with  air  register  to  the  troni  of  the  ash-pit, 
an  air  pi}ie,  carried  through  the  air  chamber  and  into  the  rear  part  of  the  aith-plt.  Also,  the  combination  and 
arrangeuiL-nt  of  the  hoc  Talve  and  the  plate  or  door  with  the  flue,  the  pipe,  and  the  opening. 

04.  alETRon  OF  Co]ifpe:v8ATi!ro  for  Expahsiox  axd  Co.xtraction  op  Mxtaluc  pEisrcES ;  Lewis  Eikenberry, 

Easton,  Pennsylvania. 
Claim— The  method  of  making  provision  for  expansion  and  contraction  in  an  iron  lattice  or  other  open 
work  fence. 

05.  Straw  Cutters;  Stephen  Elliott,  Richmond,  Indiana. 

Claim— The  arrangement  of  boards,  £,  cross-piece,  rods,  J  and  a,  and  lever,  H,  with  boards,  B  and  D^  can- 
vas, c,  rods,  R  and  s,  and  lever,  q. 

96.  SMOOTHiifO  Iron  ;  Andrew  Ellison,  Boston,  Massachusetts. 

Claim — Attaching  the  handle  plate  to  the  separate  heater  or  block,  by  means  of  the  guide  and  alot,  the 
angular  recess  and  lips,  and  the  latching  devices. 

97.  Method  of  Strapping  Wood  in  Bending  ;  John  L.  Field,  Syracuse,  New  York. 

Claim— The  method  for  connecting  metallic  straps  for  bonding  timber,  when  the  parts  are  so  anmoged  ■• 
to  operate  in  connexion  with  Uie  fonning  frames. 

98.  Seed  Planters  ;  D.  S.  Fisher,  Manckport,  Indiana. 

Claim— The  combination  and  arrangsment  of  the  spring  hoe,  acUnatable  spring  roller,  with  the  seeding 
•nd  regulating  i^paratus. 

99.  Harrows  ;  J.  II.  French,  Syracuse,  New  York. 

Claim— Ist,  The  combination  and  arrangement  of  three  triangular  harrows,  In  sooh  manner  aa  to  form 
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OM  triple  triangaUr  hwrow,  by  oonnecting  the  angles  vrfth  flexible  Joints  or  ooopllngs,  whleb  admit  of  tlie 
free  Tlbration  of  the  parts,  and  their  ready  adaptatiun  to  the  inequalities  of  the  ground.  Sd,  Gonstmcting 
triangular  harrows  of  metallic  burs  or  flat  strips  of  metal,  by  folding  over  the  same  at  the  ang^  in  such  a 
manner  that  the  draft  strain  of  the  teeth  uiion  one  aide,  shall  counteract  that  upon  the  other,  and  ftwmlng 
the  couplings  at  the  same  operation,  by  fi>lding  In  links  or  houlu  at  the  an{^eS|  no  bolts  being  required  to  se- 
cure them  in  consequence  of  the  self-bracing  of  the  parti. 

100.  Coax  PLAWTxm;  B.  B.  Gilbert,  Sutherland  Springs,  Texas. 

Claim--The  arrangement  of  the  share^  coTerera,  conductor,  ^llnderi  and  hopper,  wheel,  and  scraper,  for 
Joint  operation. 

101.  Mail  Bxas;  Bichard  OomaU,  Baltimore,  Maryland. 

Claim— The  employment  with  a  mail  bag,  oonstmcted  with  a  socket  and  fhmished  with  a  lock  or  other 
aalb  fiutening  of  the  plates^  which  terminate  in  near^  oomplete  tubes^  and  with  the  Jointed  rod  or  bolt,  pro- 
vided with  a  hasp  or  other  similar  attachmonL 

102.  Bat  Traps;  Henry  Gortner,  Inrille,  Ohio. 

Claim—The  rotating  disos  connected  by  the  platea,  b  b«  In  connexion  with  the  treadle  platlbrm,  plates,  o 
c,  and  bar,  d,  and  the  supplemental  platform,  the  whole  being  fitted  to  the  box. 

103.  MnHAjnBK  bt  which  BKPLoms  Bmisvxb  thxir  Timi;  Beq|amin  T.  Harris,  Brooklyn,  New  Tork. 
Claim— 1st,  The  manner  of  mounting  the  cylinder  on  the  spring  barrel,  and  with  the  oonnectingeoap- 

liag.    9d,  Tlie  binding  plate,  fitted  and  acting  to  retain  the  ends  of  the  paiier  to  the  cylinder.    Sd,  The  ar* 
rangement  aod  manner  of  constructing  tlie  slides  and  impression  point.    4th,  The  rollers  and  their  pawls,  in 
connexion  with  ttte  slides  and  openings  in  the  front  plate. 
IDA.  Com  PLAivmM;  Samuel  £,  Hartwell,  City  of  New  York. 

Claim— The  arrangement  of  the  slide,  shoe,  and  hoe,  oonnecting  and  acting  In  tiie  mumer  as  qMdfled. 

105.  SKKniNG  MACHDns;  Samuel  Henry,  Chenoa,  Illinois. 

Claim— The  slide  bar  or  seed-distributor,  with  slide  fitted  therein  and  placed  relattvely  with  the  seed-box. 
100.  Haxtxstixo  Machixx;  Moees  G.  Hubbard,  Penn  Yan,  New  York. 

Claim— The  conformation  of  the  intermediate  fingers  of  a  rraping  and  mowing  machine,  haying  a  conical 
form  with  a  stndght  outline  from  point  to  heel,  so  as  to  present  a  straight  gradual  taper  on  the  underside  as 
well  as  abore.    Also,  the  safety  flanch  for  scouring  the  pitman  connexion. 
107.  Machdixs  for  BRXAmro  Goal;  Charles  W.  Kennedy  and  Bicliaid  T.  Brown,  Wtlliamilbnrg^  New  Tork. 

Claim— The  arrangement  and  combination  of  the  pcriygonal  spiked  dram,  spiked  oruehing  plate,  and 
q^iked  clearing  plate. 

106.  Bahboad  Gax  Bbaku;  Lewis  Kirk,  Beading,  FennsylTania. 

Claim— 1st,  The  arrangement  of  the  hand-whrel  and  the  rod,  in  combination  with  the  pump,  so  that  by 
depressing  the  rod  the  pump  is  placed  in  a-orking  order,  and  thst  the  same  can  lie  operated  by  means  of  the 
head  wheel.  2d,  The  arrangement  of  the  spring  catch  which  is  attached  to  the  piston  rod  of  one  of  the  pump 
cylinders,  in  combination  with  the  bell  crank,  or  its  equivliK>nt,  which  is  operated  by  means  of  an  eccentric. 
Sd,  Arranging  the  coupling  on  a  rod  in  such  relation  to  the  spring  catch  and  the  cock,  that  fey  exerelsing>a 
preasnre  on  the  conpUi^,  the  rod  is  turned  sufficiently  to  open  the  oocli,  and  to  depress  the  spring  oatdi. 
100.  Mail  BAes ;  Thomas  J.  Lamdin,  Baltimore,  Maryland. 

Claim— The  placing  of  the  staples  or  buckles  on  the  flap  of  the  bag  or  pouch,  so  that  when  the  flap  is 
turned  down,  said  staples  or  buckets  will  pass  through  the  grummets.  Also,  the  manner  of  Ibrming  thes 


of  the  bag  or  pouch,  so  that  they  cannot  be  cut  open  and  re-sewn  from  the  outside  of  the  back  without  in* 
•tant  detection  on  looking  at  the  seam,  as  its  whole  character  must  be  changed  in  any  such  attempt  or  efiiort. 

110.  Afpahatus  for  Coxdcctikg  Water  to  Cisterns;  Jabez  Lewis,  New  Orleans,  Louisiana. 

Claim — Making  the  change  in  openings  from  the  box,  or  its  equivalent,  by  the  employment  of  a  weight 
containing  water  supplied  from  a  roof^  when  the  weight  can  lose  the  water  it  contained,  and  thus  reduce  its 
force  of  gravity  to  allow  another  change  to  be  made,  by  which  the  water  Ls  conducted  in  separate  dirsctiona 
iirom  and  to  the  cistern. 

111.  JiB>BOOM  FM  VnsEis;  Charies  L.  LInnell,  Tmro,  Massachusetts. 

Claim— The  application  of  the  after  Jib-boom  to  the  bowsprit  by  means,  not  only  of  the  slide  ro^  applied 
to  the  bow««prit,  but  the  slider  connected  with  the  boom. 
111.  Sfodmbati;  Bei^min  Tolman,  Assignor  to  self  and  A.  T.  Bamsdell,  Pembroke,  Massachusetts. 

Claim— A  spoke-shave,  constructed  with  an  acUastable  knife  and  adjustable  throat  gaugs^  arranged  and 
applied  to  the  stock  so  as  to  move  with  respect  to  one  another. 

113.  Bkhcb  Pujix;  Wm.  S.  Loughborough,  Rochester,  New  York. 

Claint— 1st,  The  combination  of  the  screw,  2  (which  takes  eflfect  in  the  prqfectlon.  r),  spring  or  yielding 
cap,  bit,  and  screw,  1,  for  the  purpose  of  varying  the  cnt  of  the  bit,  and  at  the  same  time,  and  proportfonally, 
the  space  of  the  tliroat,  the  base  of  the  bit  being  the  fblcrum  upon  which  it  swings  when  said  clianges  are 
made,  the  said  combination  t>elng  applicable  for  the  adjustment  of  the  bit  in  all  kinds  of  planes.  3d,  The 
afilQustable  parallel  fence,  constructed  with  diagonal  slots  for  the  set-screws,  said  fence  being  applicable  to 
iDatch  planes,  and  also  the  stop  with  the  slot  running  up  diagonally  froas  the  fooe,  die  set^orew,  and  the 
^iiide  pin  keeping  it  in  position,  said  stop  being  applicable  to  panel  ploughs  and  dadoes. 

114.  IKPVOTKD  BoTART  BMonrx;  Samuel  D.  Lount,  Summerrille,  Michigan. 

Claim— The  arrangsment  and  combination  of  the  routing  head,  provided  with  sliding  pistoni^  and  placed 
«eeentrically  within  the  case,  the  saddles  applied  to  the  pistons  and  the  valves. 
116.  Afpakatus  fob  Latijio  Metal  Leaf  on  Moulpihos,  Ac.;  Bobert  Marcher,  City  U  New  York. 

Claim— The  method  of  laving  leaf  metal  on  mouldings,  and  other  surfiices,  by  means  of  a  roller.  Also^ 
operating  the  roller  in  laying  leaf  metal  on  surftuses  by  the  force  d  capillary  attraction.  Also,  the  eombinap 
tion  of  the  raila,  the  table  fur  holding  the  book  of  leaf  metal,  and  the  meana  for  holding  the  article  to  be 
i  or  silvered,  or  the  equivalents  of  the  said  elements,  in  combination  with  the  roller.  Finally,  the  com- 
1  of  the  roller  and  rails,  or  equivalent  guide  ways,  with  the  rebate^  or  equivalent  gauge, 
lift.  Baouboad  Switch  ;  T.  Mayhew,  Poughkeepsie,  New  Yoric. 

Claim~T1ie  employment  or  use  of  the  a4|ustahle  pUtfonn,  in  connexion  with  the  switch  bar  and  gearing^ 
flpringi  and  stopa. 
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117.  Pomp  Bozb,  John  Monaoo,  San  Joe,  (Ulforni*. 

Claim— Oonfltractli^s  the  pump  bozee  of  the  rioge  end  bands,  proTlded  with  the  nprlghte  and  the  tr»- 
▼en»  plates,  when  the  boxes  thus  constructed  are  prorided  with  the  valres  fitted  thereon.  Further,  secnring 
the  lower  box  in  the  bottom  of  the  cjUnder,  by  means  of  the  traverse  pUtte  on  said  box,  and  flaneh,  ■ecored 
to  the  inner  side  of  the  cylinder. 

118.  PuuTT  FBOfXGTOU;  Eli  Mosher,  Flnshing,  Michigan. 

Claim— The  arrangement  and  combination  of  the  Ibldlng  sides,  cover,  and  fiurtening  cord. 

[These  protectors  are  simply  rectaugobu*  wooden  boxes  covered  at  the  top  with  ganxe  or  some  other  amr 
terial  which  will  admit  the  sun's  rays,  air,  and  moisture,  and  at  the  same  time  exdnde  the  Insects;  the  boocen 
being  set  over  the  plants  they  are  to  protect.] 

119.  WiKMinu;  Wm.  McAllister,  South  Reading,  Massachnsetta. 

Gbdm— The  series  of  narrow  sails  attached  to  vertically  eliding  rods,  and  nnlted  by  means  of  the  oorda^ 
and  operating  In  combination  with  the  atUusting  ropes. 

120.  Plocghb;  James  C.  Molthnip,  Bncyrus,  Ohio. 

Claim— Giving  the  beam  longitudinal  and  vutleal  motion  by  meant  of  the  bearing  plates^  alola^  short 
rear  bolt,  b,  and  long  vibrating  front  bolt. 

121.  ManItpaotuu  or  Vilt  Hats;  James  Monach,  Sahway,  New  Jersey. 

Claim— The  corrugation  of  the  brims  of  felt  or  soft  hats  by  the  employment  of  dies  on  both  rides  of  tbe 
brim,  whereby  the  corrugation  is  attained  without  stretching  the  brim,  both  the  surftoes  being  finished  nt 
one  operatien. 

122.  RoAsnas;  James  Mulligan,  City  of  New  York. 

Claim— The  detachable  Journal  bearings,  constructed  so  sa  to  be  damped  on  to  the  edges  of  the  opening;a 
In  the  stove  or  range,  and  reoeive  the  spit 

123.  Tiovatu;  Williamson  Nichols,  Floyd  Co^  Georgia. 

aaim— The  acrangement  of  the  Ibrked  beam,  aegmental  bend,  holei^  boHi,  ^eria,  stock,  handle^  riret 
and  holes. 

124.  BusLU;  R.  B.  Norvell,  Hnntsville,  AUbama. 

Claim- The  cord,  attached  to  a  bridle  or  halter  by  passing  the  same  through  the  Mt'ringi  or  haltor  rlngB^ 
and  over  the  pulleys,  or  their  equivalents,  and  under  the  throat  of  a  hone,  or  other  animal. 

125.  IiOK  Tub  rom  Conoir  Baim;  James  Nuttall,  New  Orleans,  Loniiiana. 

Claim— The  combinaition  of  the  plate  and  movable  clasp,  when  made  nae  of  in  eonflning  the  hooks  aa  m 
ihstenlng  for  iron  tlee  for  cotton  bales. 
120.  Clotbu  Fsamb;  Henry  A.  Nutting,  Bonth  Amhent,  Mamschnsetts. 

Claim— A  doChes  frame,  composed  substantially  of  the  rod  or  stem,  the  two  hnbs^  and  the  two  seta  of  arma. 
IST.  CuLTiTAnma ;  Isaac  B.  Palamonntain,  Tarboro^,  North  Carolina. 

Claim— The  arrangement  of  the  beam,  stock,  eentre  bar,  standard,  wings^  shars^  and  seat 
128.  HoBSK  Hat-eaus;  George  3.  Reynolds,  East  Bethel,  Vermont 

Claim— Ibe  arrangement  of  the  boxes,  arch  arms,  elastle  spring,  shoe,  strap,  t,  fram%  and  strep,  L 
120.  Tools  von  MAXcrACTUU  or  Fxu  Aaas;  Augustus  Rebetey,  Norwich,  Connecticut 

Claim — ^The  us6  of  a  crank  shaft  to  carry  a  cutter,  snch  erank  shaft  suspended  at  the  eentrmof  an  engln« 
lathe,  or  any  similar  madilne,  and  receiving  its  motion  from  the  connter^nnft  of  snch  lathe,  or  similar  ma- 
chine, for  the  purpoee  of  cutting  an  eccentric  shaped  slot  in  the  barrel  of  a  pfanol,  or  anything  else. 

180.  Wars  Whisls  ;  Sylvanus  Richardson,  Jericho,  Vermont 

Claim— The  construction  and  arrangement  of  the  shntee  formed  by  Irons,  and  the  arrangement  of  open- 
ings in  plate  t,  in  tig.  8,  and  corresponding  openings  in  ptate  (;  in  fig.  6,  and  the  arrangement  of  plate^  c  o^  and 
wheel,  and  case,  and  draft  tube,  and  the  combination  of  the  same. 

181.  HmP  BSAKKS;  John  W.  Rinehart  Lexington,  Missouri. 

Claim— The  partlcutar  manner  of  operattng  the  beater  framc^  by  meaBS  of  the  lever,  j,  Unka^  lever,  I, 
shaft,  arm,  connecting  rod,  and  crank. 

132.  Hbrmial  TauBSU ;  8.  S.  Ritter,  PhUsdelphia,  Pennsylvania. 

Claim— 1st,  The  construction  of  a  suraical  truss  having  a  short  spring  with  one  or  more  plates  of  metal, 
extending  in  ftont  about  half  round  the  body,  and  hold  by  a  strap  or  strape,  forming  the  other  half  of  the 
girdle,  when  Uie  eald  spring  is  curved,  as  shown,  for  the  purpoee  of  making  a  more  agreeable  preesnre  on  th« 
hernia,  and  for  fitting  the  ends  of  the  spring  better  to  the  hips,  thus  rendering  the  truss  more  comfortable  to 
the  patient  2d,  The  described  pad,  having  a  oentral  prominence  surrounded  by  a  groove  and  ridge^  when 
the  Ikce  of  said  pad  is  made  in  one  pleeeu 

133.  Appaeatus  loa  Vuloambxiiq  Rusbib;  Bdward  A.  L.  Roberts  and  Wm.  J.  Bemorsel,  aty  of  New  Tofk. 
Claim— The  general  arrangement  of  the  ctove,  boiler,  and  vulcanising  chamber. 

184.  Obazv  Sooyxu;  Darid  B.  Rogers,  Ptttsbnrgh,  Pennsylvania. 

Claim— The  so  bending  a  plate  of  bon  into  the  shape  of  a  shovel  as  to  form  a  socket  tor  the  handle  oat  off 
the  same  piece  of  iron. 
136.  Clock  Dial;  S.  E.  Root,  Bristol,  Connecticut. 

Claim— The  combination  of  a  dock  dial,  metallic  back,  and  frame^  spedfically  aa  deaeribed. 
186.  PuRinro  Pbbssis;  Stephen  P.  Ruggles,  Boston,  Massachusetts. 

Claim— Ist,  The  oombination  of  two  ecrews  having  different  sited  threads,  and  operating  together  to  giva 
a  greater  motion  to  a  platen,  or  ita  equivalent  at  one  time,  and  more  power  at  another  tSwe,  as  may  be  de- 
sired. 2d,  Connecting  two  such  screws  together,  and  to  the  lever  or  bar  that  actuates  them,  by  a  strong  helical 
spring,  that  by  being  wound  up,  becomes  a  clamp,  so  as  to  put  the  two  screws  In  aetkm  one  after  the  other. 
8d,  Running  out  the  bed  of  the  press  on  inclined  ways  for  the  purpoee  of  inereaalng  the  distance  between  tha 
bed  and  platen,  which  makes  a  better  entranoe  i>r  the  frlaket,  blanket,  shset,  fons,  Ac,  by  albrding  mora 
space  when  they  are  being  run  under  the  platan. 
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197.  AoTOVAno  PuMm roK  Fmi  Aaaa;  Jacob  Bapertna,  Philadelphia  Paanqrlvante. 

CUim— lit,  Th«  fcading  slide  lever,  I4)pl{ed  in  combination  with  the  hamoMr  to  oonstitate  a  portion  of 
the  thumb-piece  thereof,  and  with  an  interposed  spring.  2A^  Conatmcting  and  api^/ing  the  feeding  pleton 
to  rull  within  the  magazine,  as  set  forth.  3d,  Attaching  the  feeding  piston  which  ddree  the  primin^forvrard 
In  the  magasine  to  a  spring  or  flexible  driver,  which  winds  on  and  off  a  spring  Ijanrel. 

138.  Pumps;  John  Selser,  Williamsport,  Pennsj'lyania. 

Claim — ^Ist,  Draining  the  standing  pipe  and  relieving  the  air  chamber  from  preasare  by  allowing  the 
^water  to  escape  upward  through  the  cylinder,  whenever  the  plunger  rod  is  suiHciently  depressed,  tliercliy 
draining  the  pipe  without  draining  the  pump  itsi>ir.  2d,  Tbe  spla^  plate  with  ita  aperture^  when  naed  in 
oonnexion  with  the  vertical  termination  of  the  discharge  pipe. 

139.  Shaftovo  Fom  Birouss  Chaiit  Horn  Powub;  Theodore  Sharp,  Bloomlngton,  Illinois. 
Clalm^The  sliding  shaft,  reels  with  slotted  or  mortised  hul)s,  constructed  and  operating  as  deeoribed. 

140.  Sun  Plaxtxeb;  David  M.  Smith,  Springfield,  Vrrmont. 

CUim — The  combination  of  the  following  devices  for  operating  the  dropping  alide,  via :  the  spring,  the 
rack,  the  pinion,  the  rack  lifter,  the  groove  of  the  rack,  and  the  hitch.  Also,  &e  appUcatifm  of  the  rack 
Uftar  to  the  rack  so  as  to  be  B4)ustable  thereon,  in  the  manner  set  Ibrth.  Also,  combining  with  the  rack  and 
afpparattts  carried  by  it,  the  latch  elevator  Ibr  moving  the  rack  out  of  gear  with  the  pinion,  and  holding  the 
rack  from  slipping  or  being  thrown  backward,  the  obj.  ct  being  not  only  to  prepare  tno  rack  for  causing  the 
machine  to  plant  the  first  dropping  of  seed  In  the  rigtit  place,  tnit  to  hold  the  rack  out  of  gt«r  with  the  pin- 
ion while  the  machine  ia  being  moved  over  the  ground,  where  it  may  not  be  desirable  to  have  it  plant  seed. 

141.  RoTART  Stkax  Smouhs;  Mathew  Smith,  Pittsburgh,  Pennsylvania. 

Claim— The  combination  and  arrangement  of  a  revolving  cylinder,  steam  chest,  cam  yoke,  supply  and    , 
exhaust  paasagBS,  with  a  stationary  cam,  supply  and  exliaust  chambers,  when  combined  and  operated  as  de- 
scribed. 

142.  Lathxs  roB  TtTRioifo  Ibbigula&  ToRMa ;  Charles  and  Andrew  Spring,  Boston,  Massachusetts. 

Claim — ^The  combinatkm  of  a  gaping  chock  by  which  an  article  can  be  so  held  by  one  end  as  to  prcaent 
the  other  free  to  be  operated  upon,  with  a  rest  preceding  the  cutting  tool,  when  it  ia  ^?i>nilHnffd  with  a  guide 
cam,  or  its  equivalent,  which  mudifles  the  movement  of  the  cutting  tool. 

143.  Apparatus  por  Supxrhiatijio  Stiam;  Oeorge  A.  Stone,  Rozbury,  Hassadivaetts. 

Claim — A  steam  Jet.  or  the  equivalent  thsreof.  located  substantially  in  the  position  and  serving  the  pur- 
poses specified,  in  combinatiou  with  a  superheating  apparatus,  which  ia  heated  by  a  portion  of  the  gaseous 
products  of  combustion. 

144.  Raung  AnACBMiirT  Pom  HARmmro  MACimns;  George  Tatlock,  Salem,  Indiana. 

Claim— Opersling  the  rake-head  which  is  pivoted  to  the  slidinjc  bar  through  the  mecUum  of  the  rotating 
shaft,  connecting  rod,  rock  shaft,  connected  respectively  with  the  rod  and  sliding  liar  by  the  arms.  In  connex- 
ion with  the  arm  attached  to  the  rake-head,  the  loop  or  guide  attaclittd  to  the  arm,  and  the  ban  or  arms  at- 
tached to  the  platform. 

145.  BuuAU  BEDSTiit) ;  n.  L.  Thistle,  City  of  New  Tork. 

Claim — Combining  the  bedstead  frame  with  the  wardrobe,  or  other  case,  by  means  of  the  hinged  links  and 
movable  alid.>8,  whereby  the  bed  can  be  lt*t  down  to  a  low  t  level  than  by  any  other  construction  iK-fore  known , 
while  at  the  same  time  it  can  be  let  down  by  a  single  movement,  and  within  a  spaoe  no  longer  than  the  bed- 
stead, and  without  the  neoeesity  ol  flret  drawing  out  part  <>f  the  structara  from  the  wail,  or  makhig  Joints  in 
the  aide  rails  or  pieoes,  the  king  id  links  and  slides  glvtn<;  to  the  structure  all  the  foregoing  advantages.  Also, 
in  combination  with  the  bedstead  frame  connected  with  tho  case  by  tbe  hinged  links  and  slides,  the  weighing 
of  the  heud  end  of  the  fhime  to  balance  tho  weight  of  tbe  foot  end  when  lifting  it  up,  and  therebv  fiicilitate 
the  manipulation.  Also,  forming  thi*  support  Ibr  the  foot  end  of  tbe  bedstead  ftune  by  a  hinged  paneL  so 
that  the  said  support,  when  the  bed  is  thrown  up,  shall  form  part  of  the  trout  of  the  wardrobe,  or  other  piece 
of  furniture. 
148.  HARTivrniQ  MAomins ;  Samuel  Thomas,  Burnett,  Wisconsin. 

Claim— The  (Use  pole  with  its  attached  sliding  gauge,  -which  may  be  a^fusted  at  pleasorSi  so  as  to  prevent 
tide  draft  end  pressure  upon  the  near  horse. 

147.  RoTART  Uarrowb;  Oeorge  W.  Toleman,  Augusta,  Kentucky. 

Claim— The  arrangement  of  the  frame,  shaft,  iron  circle,  roller,  rods,  and  rod  or  hook,  operating  con* 
JelnUy,  as  sst  ibrth. 

148.  Stovis;  John  Van  and  Henry  Y.  Barringer,  Cincinnati,  Ohio. 

Claim— The  swinging  grated  door  or  hearth,  and  sliding  swinging  register,  in  oomUnatton  with  thesup- 
portiiig  tegs  and  stove,  arranged  as  set  forth. 

149.  HnuiDi  PlouobS;  Edward  Van  Camp»  Beadlngton,  New  Jersey. 

Claim— Making  the  share,  the  ltind8ide,and  tha  landslde  brace  of  hillside  ploughs,  each  in  one  pleoe^  and 
miting  them  together  to  the  mould-board  and  beam,  In  the  manner  set  forth. 
ISa  Oraim  Srparators;  James  Vaughn,  Hagnolia,  Illinois. 

CUia»— The  arrangement  and  combination  of  the  semi-cylindrical  hopper  having  adeptesskm  in  its  esntre^ 
with  the  screen,  buckets,  spout,  n,  fan,  and  spout,  i,  as  described. 
ISl.  MsAS  Suoir;  Wm.  Tine,  Hartford,  Oonnecticttt. 

Oaln— The  beveled  lip  Attd  the  pendant^  for  the  purpose  dssoribed,  in  eombiniaon  with  the  other  parts 
of  tlie  dried  meat  slieer. 
US.  Lock;  Thomas  K.  Wehitsr,  Lawrsnea,  Hassaehnsttta. 

Claim— Tbe  guard  or  fender,  as  described. 
Mt.  Oiiinur ;  Leonardo  Westbrook,  City  of  New  York. 

Claim— The  ose  of  the  pntfectbig  rim  and  tbe  revolving  dfso  working  over  the  aBiiie,fai  eomWmtim 
with  the  fixed  and  revolving  radial  dashers,  and  with  or  without  the  regaiatiag  thomhserew. 
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U4.  Ic»-ncK ;  Milton,  Howard,  Hmry  T^  and  JoMph  White,  Plilladtl|ilite,  PttmaylvaaiA. 

Claim— llie  oombiaatkm  of  iha  tell  and  tube  aUdlng  vpoa  tha  ataas,  la  avcfa  a  Baanar  that  tlia  blov 
mmj  be  atnuA  upon  the  head  of  tha  ateai. 
165.  8T0T18;  John  Qeorge  Vldmann,  City  of  New  York. 

Claim>-The  arranaement  and  combination  of  the  gaa  tnbee  with  the  ejllnder  and  lire  openlnga,  ao  *i»yt 
the  gaaes  which  arise  from  the  beating  of  the  ooal  will  be  oompelied  to  paaa  down  Into  the  lire. 

160.  HAKTisnirQ  Magbixbs  ;  Eloaea  Willard  and  Robert  Roas,  Tergeanea,  Vermont. 

Cbdm^lat,  The  arranaement  and  eomblnation  of  th«  hinged  bar  with  the  lever,  aa  deMribad.  2d. 
The  arrangement  and  combination  of  the  ad(Juatable  apring,  bar,  a4)iutabla  rodL  apring,  and  flngar  bar  aa 
dewrlbed.  ^^  * 

157.  HABTiamro  Machinxs;  Vm.  H.  Wilaon,  Denton,  Maryland. 

Claim— let,  The  combination  of  the  vibrating  aector,  rack,  lattice  frame,  and  eaniago,  with  tha  beam. 
or  ita  eqaiTalent,  and  the  rake.  2d,  In  combination  with  the  rake  having  ita  centre  driven  backward  and 
fcrward  over  the  platform,  the  awivellng  plate,  ratchet,  and  pawl,  and  adjuatable  abifUng  atop,  or  Ita 
eqnivalent,  wbereVy  the  rake  is  turned  upon  ita  centre  and  caoaed  to  iweep  the  grain  oA  Sd,  In  eomlift. 
nation  with  the  rake  having  its  centre  driven  back  and  forth  over  tha  platform,  aa  aaeeUed,  tha  iraidinc 
plate  and  rolls,  or  their  equivalenta,  whereby  the  rake  is  thrown  back  into  the  proper  poaition  to  sweep 
aeroaa  the  platform  after  having  discharged  a  aheaC  4th,  The  comUnatlon  of  tha  rod,  m,  with  tha  imL  a. 
arm,  cam,  and  sprlog.    6th,  The  stop,  arranged  aa  described.  ^ 

16S.  CoMBuran  Mktaiuc  Strbr  Cuu  aitd  Ouma;  Wm.  B.  Worthen,  City  of  New  Toi^ 

Claim— The  compound  metallic  curb  and  gutter,  conatmofead  In  the  manner  apacUled. 
150.  Ploughs;  T.  J.  de  Yampert,  Shohola,  Pennaylvania. 

Claim— A  revolving  cone  having  under-cut  or  overhanging  curved  flanches  or  win^s  that  extend  en- 
tirely from  the  base  to  the  point  of  the  cone,  so  that  it  will  revolve  upon  ita  shaft  or  Journal  by  the  reaiat- 
anoo  of  the  earth  alone  against  It,  and  without  being  driven  by  othur  forces.  Also.  In  combination  with  a 
cone  furnished  with  spiral  undei>cut  flanches,  and  revolving  by  the  resistance  of  the  earth  agalnat  H.  tha 
mould-board  and  landside  for  turning  over  tha  looaenad  earth,  and  directing  the  plough  in  Ita  path,  aa  ds- 

leo.  PKUKiiro  K5ira ;  G.  0.  Beleber,  Aaslgnor  to  aelf  and  Joseph  &  HIU,  Woreaatar,  Maaaachoactta. 

Claim— Ist,  Arranging  the  Made  of  a  knifo  hi  such  a  manner  that  it  opens  and  doaea  by  tumlac  ona 
or  both  parts  of  the  handle.  '2d,  The  pins  on  the  blade,  arranged  In  combination  with  the  slota  In  thanlntM 
of  the  handle,  for  the  purposes  of  operating  the  blade  and  keeping  the  same  rigid  when  It  is  opened  aa  well 
as  when  it  is  cloeod.  8d,  Tha  slide,  or  its  equivalent,  arranged  la  comUnatioa  with  the  eye.for  thanurMmi 
of  securing  the  two  parts  of  the  liandte  together.  '  r^tr'^ 

161.  BooT-CRiMPiNO  Machinu;  James  D.  Bhiok,  Assignor  to  aelf  and  Eaaklel  Hallet,  Jr.,  Boston,  Maas: 
Claim— Machines  for  crUnpIng  boot-legs,  in  whkh  the  "  hitch-on  "  U  raiaad  by  the  haad  of  the  oner&tar 

alvoting  the  devic«  by  which  the  "  hitch-on  »*  is  raised  to  a  spring  clock,  or  ita  equivalent.    Also  thTnaaa. 
liar  construction  of  *'  hitch-on  "  described,  the  movable  jaws  being  tamporarUy  oloaad  upon  both'aklea  bv  a 

airing,  so  that  they  may  be  separately  opened  for  the  insertion  of  the  leather,  and  may  be  permanantir 
osed  by  a  single  screw.  "^         nuw^ 

162.  HAND-PI.AV2;  Simeon  &  Dodge,  Sunapee,  Aasignor  to  self  and  Edmund  Burke,  Newport,  N.  H. 
ChOm— 1st,  The  curved  adjnsuble  cap  Iron,  constructed  aa  described.    2d,  The  combination  of  tha  «t 

Juatable  cap  iron  with  the  bolt,  the  set^eerews,  the  thumb-screw,  and  the  break  iron,  aa  deacribed. 


Claim— A  miUtary  knapaack  havhig  tha  usual  frame  or  case,  made  and  adapted  thereta  so  aa  to  te 
convertible.  '  «*»-«-••«.»• 


163.  Kmapsacu;  Wm.  Qrifllths,  Assignor  to  self  and  Joseph  H.  Lambert,  PhUadclphia,  Pennsylvania. 
'"  '  "  '     ne  or  case,  made  and  adapted  thereto^  so  aa  ta 

Nelaoa  Colsoa,  Charleston,  UllnoU. 
rm,  the  arrangement  of  the  rods  in  such  ralatu^ 
1  the  same.    2d,  The  arrangement  of  the  marker. 


164.  CoEH  Plantx&s;  Wm.  H.  King,  Assignor  to  self  and  Nelaoa  Colsoa,  Charleaton,  nUnoU. 

*  *l?^5S^^1^  ?K  ~™^»'>»*^»P  with  the  cama  and  the  arm,  the  arrangement  of  the  rods  la  rach  ralatloa 
to  tha  Med  celia  that  they  pnah  out  the  com  contained  In  the  same.  2d,  The  arrangement  of  tha  maS? 
in  combination  with  scraper,  so  that  the  same  never  lails  to  make  a  dear  mark  ia  tSs  track  of  tha  driviac 

166.  Sun  Dmlu;  Charles  Learned,  Asslgaor  to  aelf  and  George  P.  Stevens,  Tndianapolia,  Indiana. 
Clajm— The  guard  or  series  of  straps,  hi  combhiation  with  the  toothed  roUer  and  eUatic  raard  whtm 

operated  in  connexion  with  the  roller  and  agiUtor.  «»«■*•«  suaro,  wnaa 

I661  Mamio  Snus  roa  SBAHPnnKo  Kmvb  ;  Samuel  Lee,  Assignor  to  Charles  S.  Pomeroy,  Taunton,  Maaa. 
_.*v^^""^*  combination  of  these  devices,  so  that  by  their  continued  aotioa  they  ahaU  nrodooe  a  etMl 
with  sharp  ribs  or  edges  in  the  direcUon  of  ita  length.  ^^  prouuce  a  acaai 

167.  OoouNO  Stotib;  Henry  G.  Leonard,  Assignor  to  Lemuel  M.  Leonard,  Taunton,  Masaashnsetts. 
Claim— So  oonstrucUng  and  arranging  one  or  more  of  the  oven  plates  of  the  stove,  that  It  or  th«v  emw^ 

he  removed,  and  the  flue  or  flues  cleaned,  and  the  plates  replaced,  without  loosening  or  separaSS  tS 
plates  which  form  the  outside  of  the  stove.  Also,  making  one  or  more  of  the  InteriorrfUe  plaSL  w  thatlt 
eSLSTf^TtSo^tilS^ofrilS^'"^  '^^  ^  replaced,  without  hKiaenhig  0.^^^^%!^ 

168.  SnoLi  Thmad  Smoan ;  James  8.  McCurdy,  Asalgnor  to  Kllaa  Howa,  Jr.,  Brooklyn,  New  Yoak. 

theS:^";"?^::.^^!^^^^^ 

^.^^''f*?:^"**  hMger.  constructed  with  a  aeatxir  seata  for  the  ring  of  the  boat  to  reat  uoon  In  a»mM»^ 
tion  with  the  aaat  formed  in  the  tumbler,  in  such  manner  that  the  Vat  or  seats  of  th? hin«!J  -S?"?*" 
gde  with  the  aeat  in  the  tumbler,  that  a  large  proportion  of  ^^tJd^^^nm^j^Sfm^^^ 
£•  ^«"V?***?  increwea  the  power  of  the  device  to  realst  stralnsTuid  lacilltates  £t  unlatefiS^tS 
Jjmbler.  Alao,  In  combination  aith  tha  arrangement  of  the  opening  la  thetumbkr^  SSuMmSL  JJS 
Jhe  aeats  and  that  porttoa  of  the  hanger  whlchriaea  above  and^l^Ma^^n  ailch  iS^^ 
tha  larta  of  tha  hMigar  and  t«Mar  OQtodda,  tha  aMmth  erf  irid  o|S3^ 
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liMiger.  Alio,  in  oombtnatton  wltb  the  tumbler  and  hnnger,  extmidtng  the  legs  of  tbe  huiger  below  tbe 
fuge  of  motion  of  the  opening  in  the  tnmbler,  ao  m  to  form  a  enUoff  to  the  panage  of  the  ring,  and  thna 
prareat  it  ftt>m  being  earried  round  with  tbe  motion  of  tbe  tumbler.  Alfio,  in  combination  with  a  boat 
detacher  making  a  reoefs  or  shoulder  in  the  tumbler,  in  combination  with  a  snug  or  prqjection  on  the  dead 
eye,  whereby  the  connexion  of  the  ring  of  the  boat  with  the  tumbler  may  be  made  with  one  hand,  when 
aeoiSBary. 

170.  GHVftir ;  James  0.  Merrill,  Assignor  to  Wm.  A.  Swain,  Chlcheeter,  New  Hampshire. 

Claim— The  arrangement  of  the  oeeiUatlng  lever  and  Its  weight  with  tbe  vibrating  shaft,  the  Tlbratfng 
lerer,  the  auxiliary  levers,  and  the  alternate  reciprocating  dasher  arms,  with  their  dasher,  by  which  the 
osoUlatlng  power  of  the  pendulum  Is  applied  to  the  process  of  churning  butter. 

171.  FAormous  Enamelid  Liathkk;  James  W.Munroe,  Assignor  to  John  Southworth  and  Wm.R.HoKen- 

sie.  Fall  River,  Massachusetts. 
Claim— The  artificial  leather,  eomposed  of  two  or  more  thicknesses  of  doth  united  by  oeniient  and  vat- 
nlsh,  as  set  forth. 

172.  3ii.CHunEs  FOB  Diaonfa  A!n>  Oathkrinq  Potatois;  Jonathan  B.Parvin,  Assignor  to  self  snd  EliaxStrat- 

ton,  Ueightstown,  New  Jersey. 
Claim — The  combination  of  the  weed  cutter  and  roller,  when  mounted  on  a  swivel  and  applied  to  % 
potato  digger.  Also,  hinging  the  frame  that  carries  the  plough  and  the  endless  apron  on  the  shaft,  when 
used  in  combination  with  the  lever,  links,  and  rods,  by  which  the  operator  from  bis  seat  can  raise  up,  lower, 
or  hold  up  the  plough  and  apron.  Also,  the  nombioation  of  tbe  adjustable  endless  apron,  horisontal  and 
vertleally  vibrating  grate,  and  the  elevating  apparatus. 

173.  BAaiK  Cock;  G.  W  Randall,  Assignor  to  Reuben  J.  Todd,  Boston,  Massachusetts. 

Claim— The  wash  basin  cock  or  (kucet,  as  made  with  cold  and  hot  water  inlet  passages,  and  the  column 
passages,  arranged  in  the  socket  and  column,  and  with  respeet  to  tbe  discharging  spout,  in  order  to  enable 
a  person,  by  turning  the  movable  part  or  parts,  to  discharge  either  cold  or  hot  water,  or  a  mixture  of  the 
same  from  the  fkucet,  or  to  close  off  both  hoe  and  cold  water  induction  passages,  as  circumstances  may  re- 
quire. 

174.  Toou  roR  MAinrrAcnnuKa  Pistols  ;  Augustus  Rebetej,  Norwich,  Connecticut,  Assignor  to  the  Man- 

hattan Fire  Arms  Manufacturing  Co.,  City  of  New  York. 
CUdm — Tlie  use  of  a  frame  having  a  profile  in  one  plate  of  it,  to  shape  and  finish  a  corresponding  re- 
cess la  the  side  plate  of  a  pistol,  by  means  of  a  revolving  cutter  governed  by  the  outlines  of  said  profile. 

175.  RoTART  CuTTRRS  AXD  MoDB  OP  OfCRATiNa  THEBT  POR  MouLDiXGs;  Frederick  Schute,  Assignor  to  self  and 

Philip  P.  Weis,  Philadeipbia,  Pennsylvania. 

Claim — A  revolving  cutter,  with  any  convenient  number  of  double  cutting  edge^  of  tbe  form  of  the 
tongue,  groove,  bead,  or  hollow  to  be  cut— one  cutting  edge  being  the  reverse  of  the  other  in  cacb  pair,  so 
fliat  one  cutting  edge  only  of  each  pair  shall  have  a  eutung  effoct,  when  the  cutter  revolves  in  one  diree- 
tion — the  other  edge  to  cut  when  the  cutter  revolves  in  a  contrary  direction,  and  so  that  one  cutting  edge 
of  eaeh  pair  shall  act  as  a  guard,  to  prevent  the  adjacent  edge  from  penetrating  too  deep  into  the  wood, 
when  the  said  cutter  with  double-cutting  edges,  thus  constructed,  is  secured  to  a  spindle  capable  of  having 
the  direction  of  its  rototion  readily  reversed. 
170.  Sram  Biraiifu;  G.  F.  Lombard,  New  Orleans,  Louisiana;  patented  in  England,  October  10, 1857. 

Claim — 1st,  The  relative  arrangement  of  two  cylinders,  four  pistons,  two  rocking  beams,  two  steam 
chests  with  valves,  and  the  specified  connexions  which  combine  and  operate  the  same,  in  the  manner  set 
forth.  2d,  The  application  of  the  exhaust  steam  of  the  engine  to  the  crank  or  eooentrk)  sliaft,  through  « 
fly-wheel,  constructed  and  combined  with  the  engine  and  crank  shaft. 

177.  SnAM  SMontx;  J.  A.  Whipple,  Assignor  to  James  Whipple  and  B.  F.  Cooke,  Boston,  Massaobuseiti. 
Claim— The  described  intormittont  rotary  engine,  consisting  of  the  cylinder,  the  heads,  and  pistona. 

178.  SxsAM  A2n>  Water  Gauge;  Cornelia  H.  Williams,  Williamsburg,  New  York,  (Administratrix  of  the 

eetato  of  Augustus  Williams,  deeeased,)  Assignor  to  Anthony  Pollak,  Washington  City,  D.  C,  Aa- 

signor  to  A.  N.  Clark,  Beverly,  Msssaehusetts. 
Claim— 1st,  Combining  the  vessel  separate  and  distinct  from,  but  connected  to,  the  boiler  by  means  of 
two  pipes  containing  a  float  having  an  indicator  or  pointer  attached  thereto,  with  the  transparent  tube  or 
steam  ehamt>er.  2d,  The  general  arrangement  of  the  instrument  for  forming  an  alarm  water  gauge,  by 
eomblning  with  the  water  gauge  a  whistle,  atteched  to  a  separate  chamber  containing  a  valve  arranged  to 
be  operated  by  the  fioa^  so  as  to  admit  steam  to  said  whistle,  to  give  alarm  when  required. 

179.  Hoss»«iOE  Machine;  J.  B.  Collen,  Assignor  to  self  and  Psscal  Yearsley,  Philadelphia,  Pennsylvania. 
Claim— 1st,  Bending  the  heated  bar  of  iron  to  the  requisite  form,  by  applying  it  to  a  revolving  former 

of  the  shape  of  the  inside  of  the  shoo,  when  the  said  former  is  arranged  to  hold  the  bent  iron,  wnile  it  is 
acted  upon  by  the  dies.  2d,  The  combination  of  the  revolving  former  with  the  cutter,  when  the  latter  Is 
so  arranged  in  respect  to  the  former,  that  the  edge  of  the  cutter  shall  coincide,  or  nearly  coincide,  with  Uie 
eirealar  path  traversed  by  the  outer  edge  of  the  former,  and  when  the  cutter  is  hung  to  tbe  movable  bar, 
or  ite  equivalent.  8d,  The  die,  the  spindle,  ite  former,  and  the  sleeve,  in  combination  with  the  oounterdie 
on  tlie  spindle. 

180.  CORK  Machinz;  Albert  Albertaon,  Assignor  to  C.  C.  Bean,  City  of  New  York. 

Claim — 1st,  Tbe  stationary  cylinder,  or  any  substentlally  equivalent  device,  when  employed  to  gripe 
aoork  by  ite  periphery,  so  as  to  effectually  prevent  Ite  rotation  while  being  out  by  a  rotory  cylindrical  cut- 
ter. 2d,  The  fi»ed  rollers  (with  or  without  the  btind),  arranged  and  adapted  to  rotate  a  cork  by  lUotion 
upon  its  periphery,  while  under  the  action  of  a  longitudinal  cutter. 
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MECHANICS,  PHYSICS,  AND  CHEMISTRY. 


On  the  Connexion  between  the  Structure  and  the  Phyncal  Properties 
of.  Wood.*    By  Prof.  Knoblauch. 

From  the  *'  Sitsungiberlchte  der  NaiurfondieiideD  Qoaellfohaft."    Halle,  1868,  toI.  t. 

The  author  seeks  to  ascertain  whether  any  connexion  is  ascertain* 
able  between  the  structural  relations  of  various  kinds  of  wood  and  their 
observed  physical  properties^  such  as  their  powers  of  resonance  and  con* 
duction  of  heat,  ^c,  in  the  same  way  as  was  done  for  one  and  the  same 
Tvood  by  Savart  in  respect  to  resonance,  and  more  especially  by  Tyn- 
dall  in  respect  to  the  conduction  of  heat. 

The  primary  object  was  to  trace  the  difference  in  the  conduction  of 
heat  shown  by  different  woods,  according  as  the  heat  has  to  traverse 
the  wood  in  a  direction  parallel  with,  or  at  right  angles  to,  the  direc* 
tion  of  the  grain.  For  this  purpose,  slabs  of  the  woods  to  be  examined 
were  bored  through  perpendicular  to  their  planes,  and  then  covered 
as  uniformly  as  possible  with  a  coating  of  stearine.  A  hot  wire,  ex- 
actly fitting  the  bore,  was  introduced  into  the  latter  and  continually 
turned  round  during  the  experiment.  By  this  means  the  coating  of 
stearine  around  the  orifice  was  melted ;  but,  as  we  should  expect,  not 
in  concentric  circles,  but  in  elliptic  zones,  whose  major  axes  invariably 
coincided  with  the  direction  of  the  grain.  The  great  difference  in  the 
behavior  of  different  kinds  of  wood  (about  eighty  sorts  were  exam- 
ined,) under  these  circumstances  is  at  once  apparent.  With  some  the 
ellipses  are  tolerably  circular,  by  others  more  elongated,  while  by 
others,  again,  the  major  axes  are  so  extended  as  to  be  nearly  twice  the 
length  of  the  minor  ones.  The  eccentricity  of  these  ellipses,  which 
furnished  a  graphical  expression  for  the  conductive  power  of  the*wood 
in  the  directions  between  which  the  structural  difference  was  greatest, 
made  it  possible  to  divide  the  different  kinds  of  wood  into  four  distinct 
groups.  In  the  first,  the  ratio  of  the  minor  to  the  major  axis  of  the 
ellipse  is  on  the  average  as  1  to  1*25.  To  this  group.  Acacia,  Box, 
Cypress,  King-wood,  &c.,  belong.  In  the  second,  and  by  far  the  most 
numerous  group,  containing  Elder,  Nut,  Ebony,  Apple,  several  dye- 
woods,  Ac,  the  mean  value  of  this  ratio  is  1  to  1-45.  In  the  third 
group,  to  which  Apricot,  Siberian,  Acacia,  Brazil  wood.  Yellow  wood 
from  Puerto  Cabello,  &c.,  belong,  the  ratio  is  as  1  to  1-60.  In  the 
fourth  group  it  is  as  1  to  1*80,  and  to  this  division  belong  Lime,  Ta- 
marind, Iron  wood,  Poplar,  Savanilla  (yellow),  &c.  Hence,  the  con- 
ducting  power  of  all  woods  in  the  direction  of  the  fibre  exceeds  that  in 
the  perpendicular  direction  by  no  means  in  a  constant  manner ,  but  in 
one  which  depends  upon  the  nature  of  the  wood.  This  superiority  is  in 
the  first  group  so  small,  that  the  warmth  in  the  direction  of  the  fibre 
traverses  a  path  only  a  quarter  more  in  length  than  that  traversed  in 
the  same  time  in  a  perpendicular  direction.  In  the  last  group,  on  the 
other  hand,  the  length  of  the  path  in  the  first  direction  is  about  twice 
that  in  the  perpendicular  one. 

•  Wtom  Um  Lond^  £dia,  and  Dub.  Mag,  llaj,  1858. 
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In  order  to  investigate  the  relations  of  resonance,  two  rods  were  cut 
from  each  kind  of  wood, — the  one  being  taken  in  the  direction  of  the 
grain  (Langholz),  the  second  perpendicularly  a<iross  it  (Hirnholz).  On 
suspending  these  rods  freely  (their  length  was  470  millims.,  breadth 
20  millims.,  and  thickness  8  millims.)  and  striking  them  with  a  stick, 
the  piece  cut  with  the  grain  always  gives  a  more  sonorous  tone  than 
the  corresponding  cross-grain  piece.  Nevertheless,  the  difference  of 
resonance  in  the  tones  of  the  width  and  cross-grain  pieces  of  one 
and  the  same  wood,  of  the  first  of  the  groups  described  (say  beech), 
18  unmistakably  less  than  the  difference  between  the  tones  of  the 
with  and  cross-grain  pieces  of  any  member  of  the  second  group.  In 
the  second  group  this  difference  is  less  than  in  the  third ;  and  in  the 
third,  again,  less  than  in  the  fourth  (as  with  with-  and  cross-grain 
pieces  of  poplar).  When^  therefore^  the  fibree  of  all  kinds  of  wood  are 
set  in  vibration^  the  purity  of  resonance  is  greater  when  such  vibrations 
are  transverse  than  when  they  occur  in  other  directions  {as  when  the 
rods  are  cut  across  the  grain).  But  this  superiority  of  resonance  is 
not  constant;  it  depends  upon  the  nature  of  the  wood.  The  differ- 
ence in  this  respect  in  the  first  group  of  woods  is  so  small,  that  the 
resonance  of  two  with-  and  cross-grain  pieces  resembles  that  of  two 
not  very  dissimilar  masses  of  stone  when  struck.  In  the  last  group 
the  dilference  is  so  great,  that  the  tone  of  the  with-grain  piece  when 
struck  has  a  metallic  ring,  while  the  dull  sound  of  the  cross-^graia 
piece  reminds  one  of  a  piece  of  pasteboard  when  struck.  The  division 
of  the  woods  examined^  derived  from  their  thermo-conductive  power ^  is 
accordingly  supported  by  their  acoustic  relations. 

By  supporting  the  two  ends  of  the  rods  employed  in  the  above  ex- 
periments and  loading  them  equally  in  the  middle,  the  degrees  of 
deflexion  which  they  undergo  will  give  us  an  insight  into  their  struc- 
tural relations ;  for  the  greater  their  compactness,  the  greater  the 
resistance  they  will  offer  to  bending ;  and  the  less  compact  they  are, 
the  more  easily  will  they  yield.  The  difference  in  vertical  height  of 
the  middle  points  of  the  bent  and  straight  rods  was  taken  as  measure 
of  deflexion,  A  lever  was  employed  to  determine  this  measure,  the 
end  of  which  passed  over  an  enlarged  scale  in  order  that  the  readings 
off  might  be  the  more  exact.  The  unit  of  this  measure  was  a  matter 
of  indifference,  inasmuch  as  in  the  comparison  to  be  instituted,  .rela* 
tions  only  had  to  be  determined.  Although,  as  was  to  be  expected, 
in  all  cases  the  with-grain  piece  was  much  less  flexible  than  the  cor- 
responding cross-grain  piece,  yet  an  important  difference  was  notice- 
able in  the  different  groups.  This  is  best  seen  by  calculating  the  relation 
between  the  bending  (measured  as  above  described,)  of  the  with-grain 
and  that  of  the  cross-grain  wood ;  that  is,  the  same  weight  being 
applied  (say  100  grs.),  by  dividing  the  number  given  by  the  lever 
with  the  cross-grain  piece  by  that  given  with  the  with-grain  piece* 
This  relation  (called  **  ratio  of  deflexion  "  in  the  following  Table)  has, 
in  the  first  group,  the  mean  value  of  1  to  5 ;  in  the  second,  1  to  8 ; 
in  the  third,  1  to  9*5 ;  in  the  fourth,  1  to  14.     The  division  of  tho. 
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croups  IS  therefore  also  supported  from  this  point  of  riew,*  77ie  dif- 
ference in  the  structure  in  the  different  directions  is  least  in  those  ftoods 
which  show  the  least  difference  with  respect  to  direction  in  their  thermo- 
conductive  and  resonant  properties;  and  the  difference  in  the  farmer 
is  greater  or  less  as  the  two  latter  differences  are  greater  or  less. 

ffencey  a  definite  relation  may  he  established  between  the  different 
phenomena  described;  and  this  is  true  to  such  an  extent^  that  the 
knowledge  of  one  of  them^  e.  g.,  the  mechanical  or  state  of  cohesion  i$ 
sufficient  to  deduce  the  others^  those  of  warmth  or  resonance. 

Thus,  merely  to  adduce  one  example,  especial  experiments  had  shown 
that  in  petrified  woods  a  diflference  of  structure  in  the  directions  pa- 
rallel with,  and  perpendicular  to,  the  direction  of  the  grain  had  been 
preserved ,  and,  in  fact,  the  thermal  curve  was  an  ellipse  whose  major 
axis  was  parallel  to  the  fibres.  As  in  the  petrified  example,  this  dif- 
ference in  mechanical  structure  was  much  less  than  in  the  living  wood, 
80,  also,  while  in  the  living  Conifer  the  ratio  of  the  axes  was  as  1  to 
1*80,  in  the  petrified  specimen  it  had  sunk  to  1  to  1*12. 

The  following  Table  contains  the  names  of  the  woods  examined,  ar- 
ranged according  to  the  groups  mentioned : — 

Group  I. 
Ratio  of  the  axct  of  the  thermal  eUipee  1  to  1*25.    Mean  ratio  of  deflexion  1  to  5-0. 


King  wood. 
Satin  wood. 
Baliaburia  {Gingko)* 


Acada. 
Box. 

Lignum-yit«. 
Cypress. 

Ratio  of  axee  of  thermal  cUipee 

Elder. 

Alder. 

White  Thorn. 

Arbor  vit«. 

8t.  Lucian  wood. 

Gymnocladus  eanadensu. 

Beech  (S  species,  white  and  red). 

Plane. 

£lm. 

Oak  (two  species). 

Ash. 

Maple. 

American  maple. 

Cedar  of  Jjebanon. 

Australian  cedar. 

Mahogany. 

Palisandor* 

Ebony, 

Palm. 

Rosewood. 

Group  III. 
Ratio  of  axes  of  theimal  ellipse  1  to  1*60.    Mean  ratio  of  deflexion  1  to  9*6. 
Apricot*  I     Pernambaco  red  wood. 

Pistachio.  Japan  red  wood. 

Siberian  Acacia.  I    Puefte-Cabello  yeUow  wood* 

*  The  diTCTiilar  of  B«t«T»,  srwa  with  ons  sad  the  sune  kind  of  wood,  of  covrto  did  not  sdait  of  the 
UmndaiiM  of  tho  giottps  holag  dniwa  with  groat  osaotaonyor  of  Um  subdiTliloBof  tho  grmmi  iatos 
aiyoBM. 


Group  II. 

1  to  1*45.    Mean  ratio  of  deflexion  1  to  8-Ol 
Snake  wood. 
Zebra  wood. 

Porple  wood  {Amaranihusy 
Settin. 

Coromsndel  wood. 
Angica  wood. 
Cocoa  wood  (Gateado)^ 
Apple* 
Pear. 
Cherry. 
Plum. 

Sandal  <'red). 
Caliatour. 

Costarica  (red  wood^. 
Bimas  sapan. 
Cuba  (yellow  wood). 
Viset  (yellow  wood). 
Campeacby  blue  wood* 
Tobasco  blue  wood. 
Domingo  bine  wood. 
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Gbocp  IV. 

lUtio  of  the  axes  of  the  thermal  ellipse  1  to  1*8.   Mean  ratio  of  deflexion  1  to  14'0. 

l^Tllow  (two  example's). 
Chestnut  (three  examples). 
Lime. 
Alder. 


Birch. 

Poplar  ("three  examples). 

Aspen. 

Pine. 

Fir. 


Wey month  fir. 

Magnolia. 

Iron  wood. 

Tamarind. 

Palmassu. 

"  Kistenholz." 

Cnoba  (Havanna  Cedar). 

Savanilla  yellow  wood. 


ElectrO'teUgrapJiic  Progress.* 

A  foreign  scientific  journal  gives  the  following  summary  of  the  dif- 
ferent lines  where  submarine  telegraphs  have  been  laid,  up  to  the  end 
of  1858. 


Dates. 

1650. 
1852. 

M 

1853. 

M 

1854. 


1855. 


1856. 


1857. 
1858. 


England  and  France,  • 

England  and  Belgium,       • 
England  and  Ireland, 
England  and  Holland, 
Ireland  and  Scotland, 
Italy  and  Corsica, 
Corsica  and  Sardinia, 
Denmark  (Great  Belt), 
Denmark  (Little  Belt), 
Denmark  (Channel  of  the  Sound) 
Scotland  (Frith  of  Forth), 
Black  Sea, 

Solent  (Isle  of  Wight), 
Straits  of  Messina, 
Gulf  of  St.  Lawrence, 
Strait  of  Northumberland^ 
The  Bospborus, 

Nova  Scotia  (Isthmus  of  Canso), 
St.  Petersburgh  and  Cronstadt, 
Sicily  and  Algeria, 
Bay  of  Valentia  (Ireland)  and  that  of  Tri 
(America),         • 

Total  in  1858, 
•  VroBi  the  Lond.  BoUder,  No.  644. 


nity 


Uie  of  Birds. 


Len^h  in 
miles. 

70i 
64 
107i 
24^ 
64 

9* 
14i 

4| 
11* 

8* 
37  li 

8 

4* 
74 

H 

1} 

8 
149i 

1837i 
2771* 


The  Bulletin  of  the  Brnssels  Society  for  the  protection  of  animals^ 
published  the  following  curious  and  interesting  fact : 

Until  a  few  years  aso,  the  Park  at  Brussels  was  shaded  by  trees  of 
loxuriant  foliage  which  met  over  the  alleys  and  screened  the  prome* 
tiaders  entirely  from  the  sun.  These  trees  were  filled  with  birds  whose 
bdiscretions  occasioned  now  and  then  a  little  annoyance  to  the  elegant 
toilettes  below.  For  this  reason  they  were  banished ;  in  a  few  weeks^  the 
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leaves  of  the  trees  were  in  holes  and  dying — and  now,  the  branches 
almost  entirely  without  verdure,  and  loaded  with  caterpillars,  and  the 
walks  infested  with  moths.  ,Co9mo8. 


On  Frofeisor  Sughes'  System  of  Type-printing  Telegraphs  and  Me- 
thods  of  Insulation^  with  special  reference  to  Submarine  Cables.* 
By  Mr.  H.  Hyde. 

The  several  phenomena  which  have  been  manifested  in  the  working 
of  long  submarine  telegraph  cables,  demonstrate  the  necessity  of  im- 
proving the  insulation  of  the  wires,  and  of  economizing  the  transmis- 
sion and  recording  of  symbols.  Imperfect  insulation  not  only  implies 
a  diminution  of  the  electric  current,  but  may,  and  frequently  does, 
increase  to  a  total  loss,  and  the  cable  becomes  useless. 

The  insulation  being  good  when  the  cable  leaves  the  manufacturer, 
it  is  subject  to  so  many  accidents  before  it  reaches  the  bottom  of  the 
ocean,  that  the  chanqes  are  greatly  in  favor  of  a  long  line  receiving 
some  damage,  which  cannot  be  repaired  after  it  is  laid  down.  More 
perfect  insulation,  and  a  self-restoring  power  which  should  make  the 
cable  itself,  even  at  the  bottom  of  the  ocean,  repair  any  accidental 
defect,  are  most  important  desiderata  in  the  science  of  ocean  tele- 
graphing. 

The  great  expense  of  a  length  of  cable,  of  any  construction,  suffi- 
cient to  join  England  and  America,  must  necessarily  be  such  as  to 
render  economy  of  time  in  the.  transmission  of  messages  a  matter  of^ 
primary  importance. 

Through  a  single  wire,  the  waves  of  the  electric  force  can  only  fol- 
low one  another  in  single  file.  Whatever  may  be  the  time  occupied  in 
the  transmission  of  a  single  wave,  it  is  of  no  small  importance,  whe- 
ther it  takes  from  five  or  six,  or  only  a  single  wave,  to  communicate 
the  signal  of  any  letter  of  the  alphabet.  The  short  experience  of  the 
working  of  the  Atlantic  cable  has  demonstrated  the  importance  of 
these  positions*  I  need  therefore  oflFer  no  apology  to  the  members  of 
the  Society  of  Arts,  for  bringing  before  them  the  methods  by  which 
Prof.  Hughes  seeks  to  improve  the  insulation  of  submarine  and  other 
wires,  to  render  them  self-repairing,  and  to  economize  and  render  at 
the  same  time  the  means  of  despatch  accurate  and  self-recording. 

First — Insulation. — Gutta-percha  has  been  found  to  be  the  best  in- 
sulation for  long  submarine  lines.  This  substance,  however,  is  more 
or  less  porous ;  minute  flaws  may  exist,  which  do  not  show  themselves 
until  some  time  after  the  immersion  of  a  cable.  This  was  exem- 
plified by  Mr.  Henly,  who  discovered  a  flaw  in  his  submarine  cable, 
which  did  not  show  itself  until  it  had  been  three  or  four  days  under 
water.  To  meet  these  defects,  to  fill  up  any  minute  pores  in  the  gutta* 
percha,  and  also  to  cure  any  accidental  fracture  or  puncture  of  it.  Prof. 
Hughes  introduces  a  viscid  semi-fluid  substance,  of  a  non-conducting 
character,  between  the  conducting  wire  and  the  gutta-percha,  or  the 
wire  may  be  first  coated  with  gutta-percha,  and  the  viscid  fluid  intra* 
duced  between  the  layers  of  gutta-percha.    As  soon  as  a  puncture  is 

•  Arom  tlw  Jovr.ortbe  Sooktj  of  Art^  No.a2L . 
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made  in  either  of  the  gntta-percha  coatings,  the  semi-viscid  fluid  oozes 
out.  It  is  of  such  a  nature,  that  it  hardens  when  it  comes  in  contact 
with  the  surrounding  water. 

This  hardening  or  coagulating  property  allows  no  more  of  the  fluid 
to  ooze  out  than  is  necessary  to  fill  the  fracture,  and  at  the  same  time 
to  glue  and  unite  the  separated  parts  of  the  gutta-percha. 

The  first  feature  in  this  form  of  cable  is  its  self-restoring  power ; 
but  it  has  another,  and  perhaps  more  important  one.  It  has  been  shown, 
I  think  by  Prof.  Faraday,  that  a  fluid  which  cannot  be  decomposed  by 
electricity  is  the  most  perfect  insulator.  Should  this  be  demonstrated 
in  practice,  the  invention  of  this  form  of  cable  must  be  valuable  as  a 
means  for  greatly  increasing  the  non-conducting  power  of  the  medium 
surrounding  the  conducting  wire.  It  is  well  known  that  cables  become 
defective  in  insulation  after  being  submerged  for  some  time.  It  has 
been  supposed  that  the  forces  of  the  electric  current  burst  the  gutta- 
percha covering  under  certain  circumstances.  It  has  also  been  urged 
that,  in  consequence  of  this  tendency,  battery  power  should  be  used 
instead  of  induced  currents. 

Professor  Hughes  has  demonstrated  that  voltaic  currents  exert  no 
mechanical  force  whatever  upon  the  insulating  coating  of  a  conduct- 
ing wire. 

If  there  be  a  defect  in  the  coating  it  may  be  enlarged  by  strong 
currents,  either  voltaic  or  induced.  But,  if  there  be  no  pore  or 
crack  through  which  the  current  can  first  commence  its  work  of  de- 
struction, no  voltaic  current  would  exert  sufficient  force  to  tear  a  piece 
of  paper.  This  has  been  shown  by  putting  a  piece  of  cable,  three  feet 
long,  made  upon  Prof.  Hughes's  plan,  into  a  bath  of  salt  water.  Its 
complete  insulation  was  tested  by  a  delicate  galvanometer  and  a  bat- 
tery of  500  cells.  A  fracture,  an  inch  long,  was  then  made  through 
the  gutta-percha  and  the  viscid  substance,  allowing  the  salt  water  to 
reach  the  wire;  the  galvanometer  immediately  was  deflected  from  zero 
to  90*^,  showing  dead  earth. 

In  the  course  of  five  or  ten  minutes  the  viscid  substance  worked  its 
way  around  the  uncovered  wire,  and  oozed  out  to  the  water  through 
the  fracture.  It  then  coagulated,  and  thus  repaired  the  injury,  and 
completely  restored  the  insulation.  The  whole  force  of  the  current 
from  the  600  cells  was  kept  constantly  passing  into  the  wire  during 
the  whole  of  this  operation. 

In  illustration  of  the  varied  efiects  of  different  descriptions  of  frac- 
tures upon  submerged  cables,  it  may  be  instructive  to  note  that  if  the 
conducting  wire  be  made  bare  by  a  fracture  of  considerable  size,  hav- 
ing breadth  as  well  as  length,  the  immediate  effect  will  be  dead  earth, 
or  the  instantaneous  deflexion  of  the  needle  to  90^.  If  the  fracture 
be  fine  or  narrow,  the  effect  will  be  a  deflexion  of  the  needle  to  a 
greater  or  less  extent,  say  from  70  or  90°,  with  a  constant  vibration 
of  from  five  to  ten  degrees  or  even  more.  This  deflexion  and  the  vibra- 
tions will  continue  as  long  as  the  current  is  kept  upon  the  wire,  and 
often  resemble  the  vibrations  produced  by  a  manipulator.  This  pecu- 
liar phenomena  may,  in  some  degree,  account  for  the  peculiar  vibra- 
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tions  which  so  mach  puzzled  the  electricians  during  the  short  life 
and  last  moments  of  the  Atlantic  cable.  These  vibrations  are  probably 
produced  by  the  decomposition  of  water  by  the  electric  current.  The 
hydrogen  gas  escaping  from  the  point  of  contact  with  the  wire  in  an 
elongated  bubble  fills  the  fracture  while  passing  through  it,  thus  alter- 
nately opening  and  closing  the  circuit. 

Secondly — Instruments. — In  the  early  history  of  electric  telegraph- 
ing, inventors  were  impressed  with  the  advantages  of  using  the  alphabet 
in  general  use  for  transmitting  communications,  instead  of  characters 
or  symbols,  a  mode  which  naturally  suggested  itself  as  the  best,  if 
practicable. 

While  electrical  knowledge  was  confined  to  but  few,  mechanical 
knowledge,  as  applicable  to  its  development,  was  also  limited  in  the 
same  or  a  still  greater  ratio.  Hence,  the  mechanical  means  by  which 
electric  currents  were  made  to  convey  or  record  signals  were  crude  and 
simple,  and  the  work  was,  if  not  cheaply,  at  least  slowly,  roughly,  and 
often  inaccurately  done. 

Among  the  earliest  applications  of  electro-magnetism  to  telegraphic 
purposes,  was  the  vibration  of  a  magnetic  needle  to  the  right  or  left, 
at  the  will  of  the  operator,  by  passing  an  electric  current  through  the 
apparatus,  or  around  the  needle. 

These  vibrations  are  arranged  into  a  code  of  signals,  and  the  receiver 
spells  off  the  message  from  the  moving  needle,  and  translates  the  sig- 
nals to  an  amanuensis,  who  commits  them  to  paper.  But  in  the  event 
of  errors  by  this  process,  there  is  nothing  to  show  whether  the  sender's 
hand  was  correct,  or  the  receiver's  eye  undeceived,  or  the  copyist's 
ear  unerring,  or,  if  a  difference  arises  between  them,  the  evidence  may 
be  equally  in  favor  of  each.  To  ascertain  who  is  in  fault  is  difficult, 
the  instrument  being  visual  or  non-recording.  This  primitive  method 
is  now  generally  used  in  Great  Britain.  On  the  Continent,  however, 
Morse's  self-recording  instrument  is  generally  used. 

The  main  features  of  this  instrument  consist  in  making  a  temporary 
magnet  of  a  piece  of  soft  iron,  by  passing  a  current  of  electricity 
through  it,  attracting  an  armature  attached  to  one  end  of  a  lever,  thus 
pressing  a  stile  upon  the  other  end  against  a  strip  of  paper  moved  by 
clockwork  at  an  uniform  rate  of  speed.  By  this  means  the  manipu- 
lator is  enabled  to  record,  both  at  the  home  and  distant  stations,  sym- 
bols, consisting  of  short  and  long  lines,  with  blank  spaces.  These 
hieroglyphics  are  transmitted  by  the  receiving  clerk,  written  out,  and 
enclosed  to  the  person  for  whom  the  message  is  intended. 

The  Morse  instrument  is  used  upon  many  of  the  American  lines. 
A  roman  type-printing  instrument,  the  invention  of  Mr.  House,  is  also 
used  to  some  extent  in  America.  It  is  more  rapid  than  the  Morse, 
printing  accurately  twelve  to  fifteen  hundred  words  an  hour  in  ordi- 
nary working,  and  is  therefore  approved  upon  lines  which  have  a  great 
amount  of  business. 

It  is,  however,  more  complicated  than  the  Morse  or  the  Hugl^es 
instruments,  and  requires  an  immense  battery  power  to  work  it,  so  much 
so  that  it  is  not  practicable,  upon  the  best  air  or  overground  lines,  for 
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circuits  of  more  than  150  miles,  while  upon  nndergronnd  or  submarine 
wires  it  has  not,  and  I  believe  cannot,  be  worked  thirty  miles. 

The  House  instrument  is  based  upon  the  step-by-step  motion,  or  that 
the  number  of  waves  sent  shall  determine  the  letter  to  be  printed.  The 
type  is  made  to  revolve  by  means  of  a  treadle,  but  is  checked  at  each 
letter  by  an  escapement,  which  only  allows  it  to  move  one  letter  at  a 
time. 

This  escapement  is  moved  by  the  flow  of  compressed  air  upon  alter- 
nate heads  of  a  plunger.  The  passage  of  air  is  governed  by  a  valve 
attached  to  the  armature  of  the  axial  electro-magnet,  each  wave  of  the 
voltaic  current  causing  an  action  of  the  magnet,  and  consequently  of 
the  plunger  and  escapement,  by  the  air  force. 

Compressed  air  is  used  to  get  greater  power  on  the  escapement,  as 
the  electric  current  would  be  too  weak  to  move  the  escapement,  whilst 
sufficient  to  move  the  armatures  and  valve.  In  the  transmission  of  a 
message,  the  operator  sending  it,  checks  a  circuit  breaker  at  a  certain 
number  of  waves,  and  this  stops  the  type-wheel  of  the  distant  instru- 
ment by  means  of  the  escapement ;  and,  as  soon  as  stopped,  a  press 
is  unlocked,  which  imprints  the  letter. 

This  unlocking  of  the  press  is  verv  ingenious,  its  action  depending 
on  the  motion  of  the  type- wheel.  The  main  constituents  of  this  in- 
strument are  the  transmitting  apparatus,  a  compound  axial  magnet, 
and  a  manual  power  by  which  the  instruments  are  kept  in  motion. 

The  instruments  thus  concisely  described,  as  well  as  all  minor  ones 
hitherto  worked  with  one  wire,  require  an  average  of  five  or  more  elec- 
trical impulses  or  waves,  or  the  time  equal  to  this  number,  to  transmit 
one  letter. 

The  recording  in  roman  type  each  letter  of  a  message  by  a  single 
wave,  upon  one  wire,  is  the  triumph  of  the  Hughes  system.  To  accom- 
plish it,  several  requisites  are  necessary,  which  it  may  be  proper  to 
state,  and  then  proceed  to  show  how  they  are  each  obtained,  and, 
united  in  one  harmonious  whole,  producing  that  life-like  automaton 
present  to  demonstrate  before  you  what  is  advanced,  and  practically 
speak  for  itself  in  plain  English. 

These  requisites  are,  first,  synchronous  motion ;  secondly,  an  elec- 
tro-magnet, by  which  the  timing  of  the  electrical  wave  may  be  accu- 
rately measured ;  thirdly,  a  writing  apparatus,  by  which  the  message 
maybe  correctly,  rapidly,  and  easily  transmitted ;  fourthly,  a  printing 
apparatus,  by  which  the  operator  can  record  the  message  unerringly 
upon  his  own  instrument,  as  well  as  upon  the  one  at  the  distant  sta- 
tion. 

Many  inventors  have  attempted  to  make  an  instrument,  by  which  a 
letter  could  be  sent  by  one  wave,  but  without  success.  One  reason  was, 
that  they  had  no  governor  of  sufficient  velocity  and  accuracy,  to  pro- 
duce rapid  synchronous  motion. 

Prof.  Hughes  applies  a  vibrating  spring  to  govern  his  instrument. 
It  is  a  well  known  law  that  a  certain  number  of  vibrations  produces  a 
certain  musical  tone ;  therefore,  if  two  or  more  springs  have  the  same 
tone  they  must  necessarily  have  a  similar  number  of  vibrations  in  the 
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game  time.  The  instruments  are  kept  in  motion  bj  a  weight  acting 
npon  a  train  of  wheels,  the  spring  governor  acting  upon  them  by  means 
of  an  ordinary  escapement. 

These  vibrations  may  succeed  each  other  with  any  degree  of  rapidity 
required.  They  are  regulated  by  a  small  weight  attached  to  the  spring, 
and  raised  or  lowered  until  the  number  of  vibrations  or  desired  tone 
is  produced.  This  can  be  done  easily  and  quickly,  although  the  instru- 
ments may  be  any  number  of  miles  apart — say  between  London  and 
Paris,  or  Ireland  and  America. 

The  type-wheels  of  the  instruments  now  exhibited,  revolve  at  the 
rate  of  one  hundred  and  twenty  revolutions  per  minute,  and  the  gov* 
ernor  makes  fifty-six  vibrations  for  each  revolution  of  the  wheeL 


A.  Key  Board. 

B.  Vibrating  Spring. 

C.  Bleclro-magnet. 


I  D.  Detent 
I  E.  Type-wheel. 
F.  Ink  Roller. 


6.  Paper  Printed  upon. 

H.  Revolving  Shaft. 

I.  Revolving  Arm  or  Circuit  Closer* 


The  Magnet. — The  Hughes  magnet  is  of  peculiar  construction.  A 
permanent  magnet  polarizes  the  cores  of  an  electro-magnet,  and  holds 
an  armature  in  contact  with  its  poles,  A  spring  is  attached  to  this 
armature,  and  so  adjusted  as  to  exert  a  counteracting  power  a  little 
weaker  than  the  force  of  the  magnetic  attraction.  If,  therefore,  the 
magnetic  force  be  diminished,  the  armature  is  removed  from  the  poles 
of  the  magnet  by  the  force  of  the  spring. 

The  arrangement  is  such  that  the  current  of  electricity  passing 
through  the  coil  when  the  circuit  is  completed,  induces  an  opposite 
magnetism  to  that  of  the  permanent  magnet.    The  electrical  force, 
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therefore,  which  works  this  inetmbient,  need  not  be  Boffioient  to  indaee 
such  a  degree  of  magnetism,  as  to  render  the  core  sufficiently  mag^ 
netic  to  attract  an  armature  to  its  poles — ^the  practice  in  all  oUier  re- 
cording telegraphs.  For  instance,  if  the  cores  of  the  electro-magnet, 
polarised  by  the  permanent  magnet,  have  a  holding  force  upon  the 
armature  of  ten,  and  the  spring  attached  to  the  armature  be  adjusted 
with  an  opposing  force  of  nine,  then  a  current  of  one  reducing  the 
force  of  the  electro-magnet,  would  cause  the  spring  to  rise  with  the 
force  of  nine. 

This  arrangement  can  in  practice  be  so  nicely  adjusted  as  to  work 
with  a  very  feeble  current,  and  accurately  measure  the  timing  of  the 
electrical  wave.  The  armature  being  mechanicallv  restored  to  contact 
with  the  poles,  has  the  advantage  of  being  acted  upon  by  the  maxi- 
mum power  of  the  electro-magnet,  instead  of  a  power  lessened  by  more 
than  the  square  of  the  distance  the  armature  has  to  be  attracted,  as  is 
the  case  in  the  relay  magnets  used  in  connexion  with  the  Morse  and 
other  systems. 

Transmitting.  Apparatta. — The  letters  of  the  alphabet,  as  well  ae 
a  dot  and  a  blank,  are  marked  on  twenty-eight  keys,  arranged  like 
those  of  a  piano,  save  that  they  are  alternately  black  and  white.  These 
keys  correspond  to  twenty-eight  holes  arranged  in  a  circle  on  the  hori- 
sontal  floor  or  table  of  the  instrument,  immediately  in  front  of  the 
keys.  Each  key  is  connected  by  a  lever  with  a  little  steel  knob,  which, 
when  the  key  is  pressed  down  by  the  finger,  rises  up  through  one  of 
the  holes.  An  arm,  connected  with  a  vertical  shaft,  sweeps  over  the 
twenty-eight  holes.  If  a  key  marked  with  a  particular  letter  be  touched, 
the  knob  corresponding  with  this  letter  rises,  the  revoking  arm  passes 
over  it,  and  for  the  instant  closes  the  circuit,  and  allows  an  electrical 
impulse  to  be  transmitted.  This  impulse,  by  arrangements  which  will 
be  described  in  the  printing  apparatus,  causes  the  particular  letter  to 
be  recorded  on  a  slip  of  paper  in  printer's  ink.  The  instant  the  arm 
passes  over  the  little  raised  knob  the  circuit  is  broken,  and  if  the  finger 
were  held  a  hundredth  part  of  a  minute  on  the  key,  the  hand  would 
pass  again  over  the  knob,  and  the  letter  would  be  repeated.  To  pre^ 
vent  this,  the  hand  carries,  after  the  portion  of  it  which  rides  over  the 
knob  and  completes  the  metallic  contact  which  closes  the  electrical  cir« 
euit,  a  little  inclined  plane,  which  throws  the  knob  out  of  its  position, 
so  that  the  hand  cannot  pass  over  it  on  any  future  revolution  after  the 
first  contact.  This  arrangement  is  rendered  necessary  to  prevent  the 
repetition  of  letters,  on  account  of  the  extreme  rapidity  of  the  revolv- 
ing arm  and  recording  apparatus. 

Printing  Apparatus. — A  shaft,  which  revolves  seven  times  faster 
than  the  type-wheel,  has  a  fly  wheel  upon  it  to  overcome  the  inertia 
of  a  small  shaft  which  moves  the  printing  press.  This  shaft  is  locked 
to  the  fly-wheel  shaft  by  means  of  a  clutch,  which  rests  upon  a  smaH 
inclined  plane.  Whenever  this  clutch  is  kept  upon  the  inclined  plane, 
by  means  of  a  detent,  the  fly-wheel  shaft  revolves  independently  of 
the  small  printing  shaft;  but  as  soon  as  the  detent  is  moved  by  the 
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•(dioa  of  tbe  armatare  of  the  eleotro-magnet,  the  cliitoh  loeka  both 
«haft8  together,  and  the  small  shaft  is  made  to  revolre  one  revolation, 
when  the  clutch  again  reats  upon  the  inclined  plane,  which  lifta  it  off 
the  fly-wheel  shaft.  A  cam  is  attached  to  one  end  of  this  shaft,  which 
lifts  the  press  and  the  paper  upon  which  the  message  is  to  be  printed 
against  the  type  wheel.  The  time  of  the  locking  of  the  shafts  depends 
upon  the  arrival  of  the  electrical  waTe>  and  thus,  with  two  instruments 
in  .perfect  harmony,  the  operator  has  the  printing  apparatus  of  the  dis- 
tant instrument  as  completely  under  his  direction  as  tbe  one  before 
him.  But  to  correct  any  minute  variation  in  time  between  the  instru- 
ments in  circuit,  there  is  a  corrector,  or  wheel,  attached  to  this  shaft, 
with  hook-shaped  teeth,  which  mesh  into  corresponding  cavities  in  the 
type-wheel.  The  latter  being  loose  upon  the  shaft,  or  only  held  by 
friction,  is  removed  backwards  or  forwards  by  the  corrector  to  exactly 
the  same  position  as  the  type-wheel  on  the  instrument  from  which  the 
message  is  being  sent.  This  corection  takes  place  in  the  act  of  print- 
ing every  letter.  There  is  also  upon  this  shaft  a  cam,  so  arranged 
that,  the  moment  the  armature  falls  off  the  electro-magnet  and  opens 
the  detent,  it  forces  the  detent  up,  and  restores  the*  armature  to  its 
original  position  upon  the  poles  of  the  magnet. 

Another  new  feature  in  this  instrument,  is  its  power  of  cutting  off 
at  will  all  offices  except  the  one  to  which  it  is  desired  to  communicate. 
This  is  accomplished  by  a  flanch  on  the  type-\rtxeel — this  flanch  hav- 
ing a  space  cut  out  opposite  a  certain  letter,  and  each  office  havine  tbe 
flanch  cut  out  at  different  letters  from  each  other,  A  bolt  is  made  to 
slide  through  the  space,  and  moved  through  by  the  action  of  the  in- 
strument. If  this  bolt  is  sent  through  at  the  moment  the  space  is  oppo- 
site, it  permits  the  instrument  to  run,  if  not  it  goes  against  the  flanch 
and  locks  the  type-wheel. 

The  operator,  knowing  at  what  letter  a  certain  inptrument  will  be 
mslooked,  touches  that  key.  This  allows  the  instrument  he  wishes  to 
communicate  with  to  run ;  and  he  can  send  the  message  to  that  one,  the 
other  offices  being  unable  to  get  it,  as  they  would  be  locked,  and  could 
not  bring  their  instruments  into  unison  with  the  one  sending  the  des- 
patch. Thus,  it  is  absolutely  secret  in  its  transmission,  and  if  neces- 
sary, any  one  could  send  his  own  message,  as  it  is  only  necessary,  to 
ensure  its  safe  arrival,  to  touch  the  right  keys,  which  are  all  lettered. 
•  The  electrical  circuits  are  extremely  simple.  The  earth-wire  con- 
nects with  the  steel  piDS  or  knobs  on  tbe  keys  of  the  transmitting  ap- 
paratus, and  from  the  revolving  arm  through  the  electro-magnet,  and 
thence  through  the  line  and  distant  magnet  to  the  earth.  Keversed 
currents  are  not  necessary,  except  on  long  submarine  wires.  There 
may  be  as  many  instruments  in  circuit  as  may  be  desired.  The  Eu- 
ropean news,  consisting  of  about  SOOO  words,  by  the  arrival  of  each 
Transatlantic  steamer,  is  transmitted  by  this  instrument  from  Boston 
to  New  York,  a  circuit  of  about  800  miles,  at  the  rate  of  2000  to 
2500  unabbreviated  words  an  hour.  There  are  25  stations  on  the  cir 
cnit 'Which  receive  copies  of  the  news,  all  of  which  are  printed  in  plain 
Boman  type  by  the  Boston  operator,  all  the  instruments  receiving  the 
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message  at  the  same  time,  the  receiving  clerks  at  each  station  having 
dimply  to  hand  the  copy  as  it  arrives  to  the  party  entitled  to  receive  it. 

The  mode  of  operating  with  this  instmment  is  extremely  simple, 
and  easily  acquired.  The  office  desiring  to  transmit  a  message  calls  the 
station  by  touching  the  keys  in  a  pre-arranged  order,  the  distant  office 
at  once  returns  the  signal  '^0  K./'  or  all  right.  The  manipulator 
then  commences  the  message,  first  striking  the  zero  key  to  start  the 
distant  type-wheel  in  unison  with  his  own.  If  the  message  is  received 
correctly  he  is  allowed  to  finish,  and  then  the  operator  at  the  distant 
office  gives  the  return  signal  of  all  right ;  if  there  is  a  mistake  the 
receiving  office  touches  his  key  board,  which  throws  extra  letters  to 
the  transmitting  station,  and  he  then  commences  again  from  the  point 
where  he  made  a  mistake.  There  can  be  no  mistake,  however,  if  the 
operator  touches  the  right  key,  and  manipulators  become  so  expert 
that  they  seldom  touch  the  wrong  one ;  if  they  do,  the  error  is  shown 
by  the  copy  of  the  message  on  their  own  instrument,  and  immediately 
corrected. 

If  I  have  succeeded  in  conveying  a  clear  and  intelligible  impression 
of  the  principle  of  the  Hughes  system,  it  may  be  proper  to  invite  your 
attention  to  what  appear  to  me  to  be  natural  deductions. 

Aeeuracy  is  secured  bv  unerring  mechanical  laws,  and  not  by  the 
skill  of  the  operator,  as  in  the  needle  or  Morse  systems.  Not  only 
this,  but  in  all  other  systems,  if  one  of  the  symbols  be  missing,  another 
letter  is  formed  by  the  remaining  symbols.  Rapidity  is  secured  by 
reducing  the  labor  to  its  minimum.  A  single  touch  of  the  key  prints 
the  letter,  instead  of  three  or  four  vibrations  of  a  needle,  or  a  similar 
number  of  motions  of  a  key,  as  in  the  formation  of  symbols  to  repre- 
sent letters.  Accuracy  and  rapidity  being  thus  secured,  ease  and  sim- 
plicity of  manipulation  must  of  necessity  follow,  and  consequently  the 
young  operator  readily  acquires  his  or  her  education.  The  instrument 
however,  is  specially  adapted  to  females. 

The  one-wave  system  is  specially  important  on  long  submarine  cir- 
cuits, where  electrical  impulses  are  limited,  one  wave  being  sufficient 
for  a  letter  instead  of  five.  Great  difficulty  has  been  experienced  on 
long  cables  by  the  variation  of  time  in  the  transit  of  the  wave.  By 
this  correct  timing  instrument,  simple  and  perfect  compensation  is  me- 
chanically attained  for  any  length  of  wire  or  extent  of  variation.  The 
sensitiveness  of  the  magnet  also  enables  this  instrument  to  record 
more  waves  upon  a  long  circuit  than  any  I  have  yet  met  with.  The 
rapidity  of  an  instrument,  however,  does  not  consist  only  in  the  fact 
of  its  extreme  sensitiveness,  but  also  in  its  power  to  free  itself  from 
the  influence  of  a  current  so  soon  as  the  eflfect  of  the  current  has  caused 
the  instrument  to  record  the  signal  or  letter  sent.  This  property,  at- 
tained by  the  electrical  and  mechanical  combination  of  scientific  laws, 
embodied  in  the  design  and  construction  of  the  instrument,  and  demon- 
strated by  the  results  produced,  must  in  time  remove  all  doubt  of  its 
superiority,  while  its  English  tongue  represented  in  plain  printed  Ro- 
man characters,  will  tend  to  make  it  the  favorite  of  the  Anglo-Saxon 
race. 

(To  be  ConUnned.) 
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On  the  Practical  Bearing  of  the  Theory  of  Electricity  in  Submarine 
Telegraphy^  the  Electrical  Difficultita  in  Lang  Circuits^  and  the 
Conditions  requisite  in  a  Cable  to  insure  rapid  and  certain  commu- 
nication.*   By  S.  Alfbbd  Y^bley,  Assoc.  Inst.  C.  £. 

Since  the  practical  realization  of  the  electric  telegraph,  several 
yaluable  communications  connected  with  the  subject  have  from  time  to 
time  been  laid  before  this  Society. 

These  papers  have  generally  treated  of  the  mechanical  details  and 
improvements  in  the  apparatus  which  have  been  designed  and  brought 
forward  by  various  patentees  and  inventors. 

In  the  course  of  the  discussions  which  have  taken  place,  it  has  ap- 
peared to  me  that  the  principles  of  the  science  of  electricity  have  not 
always  been  sufficiently  appreciated,  and  the  practical  value  of  many 
of  the  beautiful  contrivances  not  elicited,  from  not  having  determined 
clearly  the  principles  of  the  science  which  are  involved  in  telegraph- 
ing, and,  consequently,  the  properties  which  are  essential,  and  must 
be  possessed  by  all  apparatus,  to  give  them  a  practical  value. 

This  feeling  has  led  me  to  think  that  a  paper  on  the  Theory  of 
Electricity,  keeping  always  in  view  its  bearing  on  electric  telegraphy, 
and  which  should  rather  treat  of  the  principles  of  telegraphic  appa- 
ratus than  confine  itself  to  special  contrivances,  would  be  subservient 
to  the  progress  of  the  object  we  have  in  view ;  for  it  must  not  be  for- 
gotten that  although  the  world  is  always  indebted  to  the  practical  man 
for  the  application  of  science  to  commercial  purposes,  and,  in  the  case 
of  the  electric  telegraph,  it  is  even  questionable  whether  we  are  not 
indebted  for  its  very  rapid  extension  in  part  to  the  inability  of  tho 
projectors  to  appreciate  difficulties  which  the  philosopher  foreseeing 
would  have  hesitated  at — or,  perhaps,  to  the  greater  faith  possessed 
by  the  practical  man  in  the  ability  of  science  to  overcome  whatever 
difficulties  may  present  themselves ;  yet  it  must  not  be  forgotten  that, 
in  the  principles  of  a  science,  the  philosopher  is  often  far  ahead  of  the 
practical  man,  and  the  latter  at  times  comes  suddenly  and  unprepared 
upon  difficulties,  which,  had  he  understood  correctly  the  principles  long 
before  developed  by  science,  he  would  have  been  led  to  expect  as  na- 
tural consequences.  As  an  example  of  this,  I  would  mention  the  case 
of  electric  induction,  which  manifested  itself  so  strikingly  when  the 
system  of  subterranean  circuits  was  considerably  extendea  on  tho  in- 
troduction and  successful  manipulation  of  gutta-percha. 

This  phenomenon  was  unexpected  and  unlocked  for  by  many,  though 
not  all,  of  our  practical  electricians ;  and  we  find  it  referred  to,  and 
regarded  at  tho  present  time,  as  a  new  fact  which  the  electric  tele- 
graph has  brought  to  light,  and  not  one  to  have  been  anticipated ;  yet 
the  laws  of  induction  were  beautifully  and  clearly  developed  by  Dr. 
Faraday,  as  far  back  as  1838 ;  and,  when  called  upon  to  examine  this 
new  telegraphic  difficulty,  we  find  him  alluding  to  it  in  an  instructive 
lecture,  delivered  before  the  members  of  the  Koyal  Institution,  as  a 
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BtTong  confirmation  of  the  truthfulness  of  views  he  had  put  forth  as 
far  back  as  1888.  I  would  direct  attention  particularly  to  this,  because 
I  cannot  help  feeling  that  our  progress  is  too  often  obtained  by  a 
laborious  perseverance  in  almost  empyrical  experiments,  until,  by  tho 
laws  of  chance,  a  successful  result  is  hit  upon,  instead  of  endeavoring, 
in  the  first  place,  to  develop  a  guiding  principle,  and  referring  back 
to  it,  as  each  step  forward  is  made,  to  test  both  the  truth  of  the  prin- 
ciples laid  down,  and  the  correctness  of  tho  conclusions  arrived  at. 
Were  this  done,  experience  would  not  be  paid  for  so  dearly;  and  the 
commercial  application  of  a  science  would  not  be  almost  paralyzed,  as 
it  sometimes  is  on  its  first  introduction,  by  the  costly  series  of  experi- 
ments which  have  to  be  gone  through  before  correct  principles  of  work- 
ing are  established. 

During  March,  1868,  the  subject  of  telegraphic  cables  was  very  fully 
entered  into  by  the  Institution  of  Civil  Engineers.  Finding  at  that 
time  there  were  no  papers  on  the  electrical  portion  before  the  Institu- 
tion, and  feeling  that  the  subject  could  not  be  fully  considered  without 
the  electrical  part  being  entertained,  I  was  induced  at  the  eleventh 
hour  to  attempt  to  supply  the  deficiency.  Some  explanation  is  perhaps 
therefore  due  from  me  for  bringing  forward,  so  shortly  afterwards, 
another  paper  on  almost  the  same  subject.  Owing  to  the  large  number 
of  evenings  which  had  already  been  occupied  in  the  consideration  of 
the  mechanical  portion  of  the  problem,  and  the  late  hour  at  which  my 
paper  was  submitted,  it  was  only  read  in  abstract,  q,^d  no  discussion 
taken  upon  it.  The  views,  too,  1  then  brought  forward  were  opposed 
to  some  which  have  lately  been  laid  very  prominently  before  the  pub- 
lic, and  no  opportunity  given  to  contradict  them,  or  to  verify  their 
correctness ;  and  as  I  am  convinced  that  so  far  from  the  subject  being 
exhausted,  its  importance  is  onlvnow  beginning  to  be  appreciated,  the 
opportunity  having  been  ofiered  to  me  to  bring  the  matter  before  tho 
Society  of  Arts  I  determined  to  avail  myself  of  it. 

The  complete  way  in  which  the  subject  was  taken  up  by  the  Insti- 
tution of  Civil  Engineers  is,  however,  I  am  glad  to  say,  already  bear- 
ing fmit ;  and  since  the  publication  of  the  papers  by  the  Institution, 
several  valuable  discussions  have  taken  place  in  the  scientific  journals, 
and  in  sonae  of  the  remarks  I  have  to  lay  before  you  to-night,  I  find, 
to  a  certain  extent,  I  -have  been  anticipated. 

The  generally  recogniBed  theory  of  electricity,  as  I  understand  it, 
supposes  all  bodies  in  their  normal  condition  to  have  two  powers  or 
forces  resident  in  them  directly  opposite  in  their  charaoter,  being  ex- 
actly balanced ;  in  bodies  in  their  natural  state  these  forces  are  com- 
pletely neutralized  and  rendered  inactive,  producing  the  ordinary 
ooodition  of  matter. 

To  these  powers  the  name  of  electricities  has  been  given,  and  al- 
though we  are  still  as  ignorant  at  the  present  day  as  the  anoients  them- 
selves with  regard  to  what  electricity  actually  is,  yet  the  fact  of  the 
existence  of  the  electric  telegraph  is  a  proof  of  the  progress  which  has 
been  made  in  a  knowledge  of  the  laws,  at  leasty  which  govern  electrie 
phenomena* 
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In  the  year  1838,  Dr.  Faraday  clearly  developed  the  principles  of  in- 
duction and  conduction,  since  which  time  no  further  progress  has  been 
made  in  the  fundamental  truths  of  the  science,  though  much  has  been 
done  to  confirm  their  correctness  and  to  develop  their  consequences. 

In  the  Philosophical  TransactionB  for  1838,  will  be  found  Dr.  Fara* 
day's  views  on  the  subject  of  induction  and  conduction ;  and  these,  to 
my  mind,  so  clearly  explain  all  electric  phenomena,  that  it  will  be  as 
well  at  once  to  refer  to  them  before  proceeding  further.  After  giving 
reasons  for  his  belief  in  the  identity  of  induction  and  conduction,  he 
says,  ^'  all  these  considerations  impress  mv  mind  strongly  with  the 
conviction  that  insulation  and  ordinary  conduction  cannot  be  properly 
separated  when  we  are  examining  into  their  nature,  that  is,  into  the 
general  law  or  laws  under  which  their  phenomena  are  produced.  They 
appear  to  me  to  consist  in  an  action  of  contiguous  particles  dependent 
on  the  forces  developed  in  electrical  excitement ;  these  forces  bring 
the  particles  into  a  state  of  tension  or  polarity,  which  constitutes  both 
induction  and  insulation,  and,  being  in  this  state,  the  continuous  par- 
ticles have  a  power  or  capability  of  communicating  their  forces  one  to 
the  other,  by  which  they  are  lowered,  and  discharge  occurs.  Every 
body  appears  to  discharge,  but  the  possession  of  this  capability  in  a 
greater  or  smaller  degree  in  difibrent  bodies,  makes  them  better  or 
•worse  conductors,  worse  or  better  insulators,  and  both  induction  and 
conduction  appear  to  be  the  same  in  their  principle  and  action,  except 
that  in  the  lattq^  an  effect  common  to  both  is  raised  to  the  highest 
degree ;  whereas  in  the  former  it  occurs  in  the  best  cases  in  only  an 
almost  insensible  quantity.'' 

In  part  the  2d  of  the  Philosophical  Transactions  of  the  same  date 
will  be  found  a  summary  of  Dr.  Faraday's  views,  which  I  will  also 
quote : — 

"  1st.  The  theory  assumes  that  all  the  particles,  whether  of  insulat- 
ing or  conducting  matter,  are,  as  wholes,  conductors. 

'^  2d.  That,  not  being  polar  in  their  normal  state,  they  can  become 
80  by  the  influence  of  neighboring  charged  particles,  the  polar  state 
being  developed  at  the  instant,  exactly  as  in  an  insulated  conducting 
mass  consisting  of  many  particles. 

^V3d.  That  the  particles  when  polarized  are  in  a  forced  state,  and 
tend  to  return  to  their  normal  or  natural  condition. 

^*4th.  That  being,  as  wholes,  conductors,  they  can  readily  be  charged 
either  bodily  or  polarly. 

^'  6th.  That  particles  which,  being  contiguous,  are  in  the  line  of  in* 
dsctive  action,  can  communicate  or  transfer  their  polar  forces  one  to 
anothei:  more  or  less  readily. 

^^  6th.  That  those  doing  so  less  readily  require  the  polar  forces  to 
be  raised  to  a  highet  degree  before  this  transference  or  communication 
takes  place. 

'^  7th.  That  the  ready  oommunication  of  forces  between  contigiunis 

C articles  constitutes  conduction,  and  the  difiBcult  communication  inaa* 
tion;  eondnetors  and  insulators  bein^  bodies  whose  particlea  aatu- 
rally  possesi  the  property  of  communioating  their  forces  easily,  pr 
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irith  difficulty,  and  bodies  having  these  differences  as  they  have  differ- 
ences  of  any  other  natural  property. 

^^  8th.  That  ordinary  induction  is  the  effect  resulting  from  the  action 
of  matter  charged  with  excited  or  free  electricity  upon  insulating  mat- 
ter, tending  to  produce  in  it  an  equal  amount  of  the  contrary  state. 

^^  9th.  That  it  can  do  this  only  by  polarizing  the  particles  contigu- 
ous to  it,  which  perform  the  same  office  to  the  next,  and  these  again 
to  those  beyond ;  and  that  thus  the  action  is  propagated  from  the  ex- 
cited body  to  the  next  conducting  mass,  and  these  render  the  contrary 
force  evident  in  consequence  of  the  effect  of  communication  which 
supervenes  in  the  conducting  mass  upon  the  polarization  of  the  par- 
ticles of  that  body. 

"  10th.  That,  therefore,  induction  can  only  take  place  through  in- 
sulators ;  that  induction  is  insulation,  it  being  the  necessary  state  of 
the  particles,  and  the  mode  in  which  the  influence  of  electrical  forces 
is  transferred  or  transmitted  across  such  insulating  media." 

To  determine  for  myself  the  law  which  induction  obeys,  in  conjunc- 
tion with  my  brother,  Mr.  C.  John  Varley,  I  have  tried  some  experi- 
ments. 

The  principle  upon  which  these  were  based  was  that  of  the  dual 
character  of  electricity,  and  the  fact  established  by  Dr.  Faraday,  that 
all  statical  charge  is  sustained  solely  and  entirely  by  induction. 

In  bodies  in  their  normal  condition,  the  opposite  forces  or  electri- 
cities being  balanced  and  united,  no  attraction  for  neighboring  particles 
exists,  but  when  these  forces  are  separated,  as  in  the  case  of  a  Leyden 
jar,  the  attraction  which  a  given  quantity  of  electricity  exerts  for  the 
similar  amount  of  negative  on  the  opposite  coating,  will  be  less  in  pro- 
portion to  some  law  as  the  thickness  of  the  dielectric  intervening  is 
increased. 

It  was  therefore  assumed  that  the  amount  of  free  attraction  under 
these  circumstances,  or  more  correctly  the  amount  of  induction  which 
would  be  thrown  upon  neighboring  bodies,  would  increase  inversely  as 
the  attraction  between  the  opposite  coatings  diminished. 

The  apparatus  made  use  of  was  constituted  in  the  following  way:— - 
A  glass  pillar,  varnished,  for  better  insulation,  was  mounted  upon  a 
board.  On  the  top  of  this  a  brass  plate  was  attached,  and  upon  this 
plate  the  dielectric  to  be  examined  was  laid.  Over  the  dielectric  an- 
other brass  plate  was  then  placed. 

A  Leyden  arrangement  was  thus  constructed,  the  upper  and  lower 
brass  plates  representing  the  inner  and  outer  coatings  of  an  ordinary 
Leyden  jar. 

A  brass  ball,  suspended  from  a  balance  which  had  an  adjusting  ar- 
rangement, so  that  it  could  be  raised  or  lowered,  hung  over  the  upper 
metal  plate  at  a  short  distance  from  it. 

The  modue  operandi  was  as  follows : — The  upper  brass  plate  was 
eonnected  to  the  earth,  and  a  series  of  sparks,  through  the  medium  of 
a  sliding  rod  kept  at  a  fixed  distance  from  the  prime  conductors  of  a 
frictional  machine,  thrown  into  the  lower  brass  plate  of  the  Leyden 
arrangements,  or  the  prime  conductor  was  kept  fully  charged,  and  a 
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carrier  ball  attached  to  a  long  glass  rod  was  made  use  of  to  measure 
out  definite  quantities  of  electricity. 

The  room  in  which  the  experiments  were  performed,  was  heated  with 
a  stove,  and  the  dryness  of  the  atmosphere  indicated  by  a  hygrometer, 
so  that  the  insulation  might  be  as  perfect  as  possible.  When  a  certain 
number  of  sparks  liad  been  thrown  into  the  lower  brass  plate,  the  upper 
brass  plate  was  disconnected  from  the  earth,  and  the  lower  one  at- 
tached to  the  balance,  and  if  the  tension  of  the  charge  was  sufficient, 
the  brass  ball  suspended  from  the  balance  was  attracted  down,  and 
discharge  ensued.  The  experiment  was  repeated  again  and  again,  and 
the  number  of  sparks  requisite  to  just  attract  the  ball  down,  noted. 

Glass  plates  were  the  dielectric  employed,  and  the  experiment  was 
tried  first  with  one  plate,  then  with  two,  and  then  with  three  plates 
of  glass  between  the  upper  and  lower  brass  plates,  the  brass  ball  sus- 
pended from  the  balance  being  kept  always  at  a  certain  fixed  distance 
from  the  upper  brass  plate. 

The  results  obtained  from  a  numerous  series  of  experiments  were — 
that  when  two  plates  of  glass  were  placed  between  the  brass  plates, 
only  half  the  number  of  sparks  which  were  required  to  raise  the  ten- 
sion of  charge  sufficiently  to  cause  discharge  when  one  plate  of  glass 
separated  the  brass  plates  was  requisite,  and  when  three  plates  of 
glass  divided  the  upper  and  lower  brass  plates,  then  a  third  of  the 
number  of  sparks  raised  the  charge  to  the  same  degree  of  tension, 
showing  that  through  flat  plutes  of  glass,  induction  decreases  in  the 
inverse  proportion  to  the  thickness  of  the  dielectric,  that  is  to  say,  if 
the  induction  through  one  be  12,  through  2  it  will  be  6,  through  3—4, 
and  so  on. 

In  the  case  of  a'gutta-percha  covered  wire,  it  was  anticipated  that 
as  when  the  thickness  of  the  gutta-percha  is  increased,  the  outer  sur- 
face increases  at  the  same  time,  the  decrease  of  induction  consequent 
on  the  increased  thickness  of  the  insulating  material  would  not  be  in- 
versely proportionate  to  the  depths  of  the  gutta-percha,  but  would 
follow  some  other  law.  To  put  this  to  the  test,  a  series  of  Leyden 
arrangements  were  constructed  in  the  following  way :  three  pieces  of 
tube,  of  half  an  inch  internal  diameter,  and  2  feet  6  inches  long,  were 
placed  in  the  centre  of  tubes  of  2  feet  long,  the  internal  diameters  of 
which  were  1  inch,  ]|  inches,  and  2  inches,  and  the  space  between 
the  inner  and  outer  tubes  filled  with  melted  resin.    (Figs.  1,  2,  3.) 

Fig.  1.  Fig.  2. 


By  this  means  three  Leyden  arrangements,  with  a  uniform  internal 
surface,  but  whose  insulating  material  varied  in  thickness  in  the  pro- 
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portion  of  1,  2^  and  8,  were  constructed,  and  the  same  {M'ocess  as  that 
already  described  with  the  flat  plates  was  repeated. 
The  results  obtained  are  shown  in  the  annexed  table : 


Diameter  of  Inner 
Tube. 

TbickneM  of 
Insulation. 

Diameter  of  Outer 
Tube. 

Indoctive 
Force. 

10 
10 
10 

6 
10 
15 

20 
80 
40 

22 

16'6 

U-5 

These  results  were  very  constant,  but  as  resin  was  the  only  dielec- 
tric employed,  the  experiment  requires  repeating  with  other  dielectrics, 
for  there  is  reason  to  believe  that  with  glass  at  least  the  decrease  in 
induction  consequent  on  an  increased  thickness  of  the  dielectric  would 
be  somewhat  greater  than  that*  indicated  in  the  above  table. 

The  reasons  for  this  belief  are  the  following : — When  a  galvanic 
battery  is  connected  with  the  inner  and  outer  coatings  of  a  Leyden 
arrangement,  induction  will  take  place  through  the  dielectric,  and  if 
the  surfaces  of  the  two  coatings  are  equal,  then  the  force  will  be 
equally  divided  over  them ;  that  is  to  say,  if  the  battery  force  be  100, 
the  tension  of  the  charge  on  the  one  coating  will  be  50,  and  that  on 
the  other  will  be  50  also,  alOO. 

Let  the  surface  of  the  outer  coating  be  supposed  to  be  infinite  in 
extent,  then  tho  tension  of  the  charge  on  the  inner  coating  will  be 
almost  nil.  An  example  of  this  we  have  when  the  earth  represents 
one  of  the  coatings  of  a  Leyden  arrangement ;  and  this  is  the  case  in 
the  prime  conductor  of  a  frictional  machine,  and  also  in  the  suspended 
wire  of  a  telegraphic  circuit ;  in  these  two  examples  the  prime  con- 
ductor of  the  machine  and  the  wire  of  the  telegraphic  circuit  repre* 
sent  the  one  coating,  the  air  the  dielectric,  and  the  earth  the  other 
coating. 

Now  consider  a  case  where  the  outer  surface  is  double  that  of  the 
inner  one,  the  tension  of  the  charge  on  the  inner  coating  will  then  be 
double  that  of  the  outer;  an  example  of  this  we  have  in  the  above 
table,  where  the  inner  surface  is  10,  the  thickness  of  the  insulation  5, 
which  may  here  be  regarded  as  unity,  and  the  outer  surface  20 — the 
battery  force  being  100.  Divide  this  into  three  parts,  and  we  get  33^^. 
Give  two  parts  for  the  tension  of  the  charge  on  the  inner  coating,  and 
one  part  for  the  tension  of  the  charge  on  the  outer  coating,  then  we 
shall  have  for  the  tension  of  the  inner  surface,  66} ;  for  the  outer  sur- 
face, 83^,«il00  when  united. 

Now,  consider  the  third  example  in  the  above  table.  Inner  surface 
10,  thickness  of  insulation  15,  outer  surface  40,  or  quadruple  that  of 
mner  surface.  In  this  case  the  tension  of  charge  on  the  inner  surface 
will  be  four  times  that  of  the  charge  on  the  outer  surface.  In  other 
words,  the  tension  of  the  charge  on  the  smaller  surface  will  be  80,  and 
that  of  the  outer  surface  20,  the  united  tensions  equaling  100 ;  but 
the  thickness  of  the  insulation  is  15,  or  three  times  that  of  the  first 
example ;  and  it  has  been  shown  that  induction  decreases  in  the  in- 


Digitized  by  VjOOQ IC 


68  IfechanicBj  PhffncB^  and  OhemiHfy. 

reme  proportion  to  the  thickness  of  the  insulating  material ;  we  shall, 
therefore,  have  to  diride  by  8,  and  this  will  give  26-6  for  the  tension 
of  the  charge  on  the  inner  surface. 

In  the  first  example  it  has  been  shown  that  if  the  force  be  100,  the 
tension  of  the  charge  on  the  inner  surface  will  be  66},  which,  to  avoid 
fractions,  we  may  regard  as  67.  In  the  actual  experiment  the  induct* 
ive  force  measured  was  22 ;  67,  therefore,  represents  22,  and  as  67  is 
to  22  so  should  26*6  be  to  the  amount  of  force  which  would  be  expected 
to  be  obtained  in  the  last  example ;  this,  when  calculated  by  a  simple 
Rule  of  Three  sum,  gives  8*8  for  the  amount  of  inductive  force.  In 
the  actual  experiment  the  force  obtained  was  11*5,  a  result,  therefore, 
sufficiently  near  to  warrant  further  investigation,  to  ascertain  whether 
the  law  which  would  seem  to  be  indicated  is  correct,  and  whether  it 
holds  good  with  any  other  dielectric,  such  as  glass,  in  which  case  the 
cause  of  the  discrepancy,  when  resin  is  the  dielectric  employed,  should 
be  sought  after. 

I  now  proceed  to  conduction. 

The  law  which  governs  the  conduction  of  electricity  has  been  very 
accurately  ascertained,  and  would  seem  to  follow  the  same  law  as  in* 
duction,  that  is  to  say,  if  the  sectional  area  be  uniform  throughout, 
the  resistance  which  a  conductor  will  oppose  to  the  passage  of  a  cur- 
rent will  be  directly  relative  to  its  length ;  or,  the  length  of  the  con- 
ductor being  determined,  the  resistance  will  be  relative  to  its  sectional 
area.  In  other  words,  a  wire  one  mile  long  will  oppose  half  the  re- 
sistance of  that  which  will  be  opposed  by  a  similar  wire  two  miles  long; 
and  two  wires,  each  two  miles  long,  placed  side  by  side,  which  is  the 
same  thing  as  one  of  twice  the  sectional  area,  will  oppose  exactly  the 
same  resistance  as  a  single  wire  one  mile  long. 

The  next  thing  to  be  considered  is  the  part  which  the  quantity  and 
intensity  of  electric  currents  play  in  electric  phenomena. 

The  amount  of  force  developed  by  an  electric  current,  whether  it 
be  the  deflexion  of  a  needle,  the  attraction  of  an  armature  in  an  electro- 
magnet, or  the  decomposition  of  water,  is  always  relative  to  the  dyna- 
mic quantity  flowing. 

This  fact  has  been  well  established,  and  the  difference  between  quan- 
tity and  intensity  accurately  defined ;  yet  still,  in  practice,  tfaere  is  a 
want  of  a  clear  comprehension  of  the  relationship  of  those  terms. 

Let  a  battery — say  of  ten  pairs  of  elements,  with  ten  inches  of  sur- 
face in  each  cell — be  joined  through  a  circuit  perfectly  insulated,  and 
opposing  very  great  resistance  to  the  passage  of  the  current,  and  the 
amount  of  force,  or  in  other  words,  the  dynamic  quantity  of  electricity 
flowing,  be  weighed  off  by  a  magnetometer,  and  noted  down.  If  now 
this  battery  be  disconnected,  and  another  of  the  same  number  of  ele- 
ments, but  with  twice  the  surface,  be  connected  in  its  place,  practically 
no  more  will  be  found  to  be  flowing  through  the  circuit  than  in  the 
former  case,  the  resistance  which  the  wire  opposes  measuring  out  the 
quantity  passing  somewhat  in  the  same  way  as  the  height  of  the  col- 
umn, and  not  the  quantity  of  water  in  a  cistern,  regulates  the  rate  at 
which  it  flows  from  an  orifice  inserted  in  it. 
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Let  the  series  be  increased,  and  more  will  be  nrged  throngh  ;  and^ 
if  the  number  of  cells  be  sufficiently  numerous  for  practical  purpoees, 
the  same  dynamic  quantity  as  a  single  cell  would  generate  through  a 
eircuit  of  no  resistance,  will  be  found  to  be  flowiug. 

In  theory  this  point  can  only  be  approached,  for  the  resistance  of 
the  wire  can  never  be  completely  oyercome.  In  theory,  also,  when  the 
number  of  elements  is  not  increased,  the  larger  the  surface  the  greater 
will  be  the  dynamic  quantity  flowing,  for  the  tension  of  the  current  is 
lowered  in  proportion  to  the  amount  of  electricity  flowing  out  of  the 
battery ;  and,  when  drawing  from  a  larger  reservoir,  which  batteries 
of  greater  surface  may  be  compared  to,  this  same  amount  will  not 
lower  so  much  the  general  tension ;  consequently,  there  will  be  more 
intensity  to  urge  the  current  through.  But  to  return  to  practice.  If 
the  number  of  cells  has  been  sufficiently  extended  so  as  to  generate 
the  same  dynamic  quantity  as  a  single  cell  does  through  a  circuit  of 
nominally  no  resistance,  a  further  addition  to  the  series  will  not  be 
attended  with  any  beneficial  effect,  for  there  is  already  power  enough 
to  urge  through  all  the  electricity  the  battery  is  capable  of  generating; 
and  the  force  developed  is  directly  relative  to  the  dynamic  quantity 
flowing.  Tension  is  only  the  medium  by  means  of  which  this  dynamic 
quantity  is  forced  through  the  circuit. 

It  will  be  as  well,  perhaps,  to  define  more  preciselv  what  is  wished 
to  be  understood  by  the  term  resistance.  When  it  is  said  that  one 
circuit  opposes  twice  the  resistance  of  another,  it  is  meant  that  the 
same  tension  of  current  will  force  lialf  the  dynamic  quantity  only 
through  this  circuit  that  it  would  through  one  opposing  half  the  re- 
siBtance ;  it  follows  that  a  given  length  of  wire  opposes  the  same  resist- 
.  ance  to  half  the  dynamic  quantity  of  electricity  that  half  this  length 
of  wire  does  to  double  the  dynamic  quantity,  and  hence  all  circuits 
oppose  to  an  infinitely  small  quantity  of  electricity  an  infinitely  small 
amount  of  resistance. 

The  way  in  which  quantity  and  intensity  affect  practical  telegraph- 
ing has  next  to  be  considered,  and  whether  there  be  any  advantage  in 
employing  comparatively  large  over  smaller  dynamic  quantities  of  elec- 
tricity. 

It  may  be  generally  stated  that  when  the  insulation  is  very  perfect 
there  is  no  great  difficulty  in  working  with  minimum  quantities ;  but 
when  the  insulation  is  imperfect,  larger  dynamic  quantities  hold  out  a 
better  prospect  of  working  through. 

When  a  current  is  flowing  through  a  circuit  which  offers,  practically 
speaking,  no  resistance,  let  the  cells  of  the  battery  be  ever  so  numerous, 
it  will  possess  no  intensity  worth  noticing,  for,  as  there  is  no  >^resist- 
ance  opposed  to  the  force  resident  in  the  battery,  the  intensity  is  not 
brought  into  play.  It  is  something  like  a  powerful  engine  raising  a 
light  weight,  the  force  is  latent,  but  not  brought  into  action. 

liCt  the  battery,  however,  be  connected  through  a  circuit  opposing 
considerable  resistance ;  its  intensity  will  then  be  developed. 

Let  the  diagram  (fig,  4,)  represent  a  circuit  which  fulfills  these  con- 
ditions, one  end  of  the  wire  dipping  into  the  earth  in  the  usual  way, 
and  the  other  connected  with  the  copper  pole  of  a  battery  composed 
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of  a  nnmeroixB  Beries  of  elements  possessing  very  little  surface,  and, 
consequently,  capable  of  generating  only  a  small  dynamic  quantity  of 
electricity,  and  let  the  circuit  be  completed  by  connecting  the  sine 
pole  to  the  earth. 

The  current  "will  flow  from  the  copper  pole  through  the  wir^,  thence 
to  the  earth,  and  back  to  the  battery,  and  its  working  intensity  will 
be  dependent  on  the  resistance  which  the  circuit  opposes,  and  can  be 
measured  in  the  following  manner : — 

Let  another  battery,  but  with  a  much  smaller  number  of  elements, 
be  connected  side  by  side  with  the  larger  battery  to  this  wire,  the  zinc 


Fig.  4. 


^ 


CMTR 


pole  being  connected  to  the  earth  and  the  copper  to  the  wire,  and  in- 
troduce galvano-metera  in  the  circuit,  between  the  large  battery  and 
the  wire  and  between  the  small  battery  and  the  wire,  so  as  to  indicate 
the  direction  in  which  the  curr^ts  are  flowing. 

Both  batteries  will  desire  to  send  a  current  through  the  circuJt  in 
the  same  way,  but  should  the  small  battery  oppose  much  less  resist- 
ance to  the  passage  of  a  current  through  itself  than  is  opposed  by  the 
long  wire,  then  the  greater  quantity  of  electricity  generated  by  the 
large  battery  will  pass  that  way  in  preference  to  through  the  wire,  and 
paralyze  the  action  of  the  smaller  battery ;  but  if  cell  after  cell  be 
addea  to  this  little  battery,  when  its  intensity  becomes  greater  than 
the  resistance  of  the  wire,  a  current  will  flow  from  it  also  in  the  same 
direction  as  that  from  the  large  battery  through  the  wire,  and  the  num- 
ber of  cells  requisite  just  to  do  this  will  be  an  exact  measure  of  the 
working  intensity  of  the  current. 

Let  the  case  now  be  considered  where  the  insulation  is  not  perfect; 
if  there  be  sufficient  leakage  to  let  the  small  dynamic  quantity,  which 
the  battery  can  only  generate,  escape  on  the  road,  no  appreciable  . 
Amount  will  reach  the  further  end,  tne  tension  of  the  current  will  be 
lowered,  and  a  less  number  of  cells  in  the  little  battery  will  now  be 
found  to  balance  it. 

Adding  to  the  number  of  these  small  pairs  of  elements  will  not*give 
any  appreciable  assistance,  but  let  the  surface  in  each  of  the  cells  of 
the  larger  battery  be  increased  so  that  a  greater  quantity  may  be  gen- 
erated than  can  escape  through  the  leaks,  represented  in  the  diagram 
by  the  dotted  lines,  an  appreciable  amount  will  then  reach  the  further 
extremity,  and  the  telegraph  instrament  be  rendered  active.  In  such  a 
case  as  this,  adding  quantity  will  raise  the  working  intensity  of  the 
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cnnrent,  wliilst  increasing  the  intensity  of  the  battery  alone  will  eearcely 
affect  it. 

In  some  experiments  tried  by  my  brother,  Mr.  Cromwell  Yarley 
and  myself,  on  long  leaky  circuits^  increasing  the  surface  of  the  bat- 
teries alone,  without  adding  to  the  series,  raised  the  deflexion  on  the 
galvanometer  from  22^  to  63^ ;  and  the  last  intelligible  words  uttered 
by  the  Atlantic  cable,  '*'  Daniells  are  now  in  circuit,"  is  a  further  tes« 
iimouy  of  the  correctness  of  what  has  just  been  advanced. 

(To  be  Continaed.)  \ 


For  the  Joumnl  of  the  Iranklin  Institute. 

Fog  Signals  by  Sounds. 

Musical  phrases  are  used  in  armies  to  direct  the  moyements  of  men, 
but  no  advantage  is  taken  of  them  to  convey  information  beneficial  to 
vessels  navigating  in  a  fog  or  on  dark  nights.  We  have  steam  whistles, 
bells,  gongs,  and  horns,  to  make  unmeaning  noises.  Why  cannot  a 
regular  system  of  phrases  or  sbunds  be  introduced  showing  which  way 
a  vessel  is  heading  to  avoid  collision,  &c.  ?  Only  two  musical  intervals 
would  be  required,  say  an  octave  or  a  fifth,  to  communicate  any  infor- 
mation wanted.  When  it  has  been  suggested,  the  reply  has  been, 
''we  do  not  understand  music."  A  knowledge  of  music  is  not  neces- 
sary; when  we  hear  the  sound  of  the  bird  whistling  "Bob  White," 
we  know  what  bird  it  is,  and  this  intQrval,  alone,  introduced  on  board 
of  our  river  steamers  would  be  invaluable ;  for  "  Bob  White  "  being 
the  upward  bound  craft,  and  "  White  Bob,"  or  the  descending  inter- 
val, the  downward,  they  could  port  their  helms  or  stop  their  engines, 
as  circumstances  required.  E.  B. 

Brook^TS,  April  14»  1850. 

The  suggestion  of  our  correspondent,  simple  as  it  is,  or  rather  on 
account  of  its  very  simplicity,  is  well  worthy  of  attention.  It  is  not 
necessary  to  insist  on  the  necessity  of  some  kind  of  signals  to  avoid 
collisions,  and  the  constantly  recurring  record  of  such  accidents  in  our 
newspapers  shows  pretty  conclusively  that  those  at  present  in  use  are 
insufficient.  In  fact,  nothing  but  absolute  necessity  could  justify  the 
apparent  absurdity  of  having  recourse  to  sigh^8ignals  to  avoid  acci- 
dents arising  from  the  want  of  power  to  see.  But  the  circumstances 
which  deprive  us  of  the  use  of  our  eyes,  exert  no  power  over  our 
ears ;  and  it  is  very  easy  to  arrange  signals  by  sound  which  may  tell 
all  that  we  want  to  know.  The  direction  of  the  sound  can  be  made 
oat  with  sufficient  ease  and  accuracy  to  prevent  running  into  its  origin ; 
and  the  properties  of  sound,  the  differences  in  tone,  in  duration,  and 
in  loudness  (even  those  of  quality  might,  if  necessary,  be  used),  will 
giTe  us  a  very  large  number  of  signals  capable  of  being  heard  at 
great  distances,  and  of  being  distinguished  by  the  dullest  apprehen- 
sions. The  two  signals  suggested  by  our  correspondent,  for  instance, 
consistiag  of  a  low  short  sound,  followed  by  a  high  and  long  one,  and 
the  reverse,  are  sufficient  to  indicate  the  direction  in  which  a  vessel  is 
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keading— •and  as  the  direction  in  whick  die  lies  at  the  moment  ifl  known^ 

these  are  all  that  are  in  most  cases  wanted. 

If  any  one  doubt  the  feasibility  of  such  uses,  let  him  take  one  of 
the  small  steamers  that  run  along  the  coast  of  Maine,  between  the 
islands  and  the  main— a  coast  infested  in  the  summer  by  almost  con- 
tinued fog— and  see  how  rapidly  and  accurately  the  position  of  land  or 
vessels  is  determined  by  the  echo  of  the  steam  whistle ;  and  we  do  not 
doubt  that  he  will  come  back  convinced  of  the  possibility  and  utility 
of  such  signals.  En. 

Fox  the  Journal  of  the  Franklin  Inrtitote. 

Particulars  of  the  Steamboat  John  Brooks. 

Hull  built  by  John  Englis.     Machinery  by  Allaire  Works,  New 
Tork.     Intended  service,  New  York  to  Bridgeport,  Connecticut. 
Hull.— ' 

Length  on  deck,  from  fore  pert  of  stem  to  afkev  part  of 


atern  post,  above  the  spar  deck, 

, 

• 

S60  feet. 

Breadth  of  beam  at  midship  section, 

• 

34     " 

Floor  timbers — molded,  14  inches— sided, 

11  inohea. 

Frames-^apart  at  centres,  26  inches. 

Depth  of  hold, 

• 

• 

11     •* 

**             to  spar  deck, 

11     " 

Draft  of  water  at  load  line, 

, 

. 

7    " 

•<               below  pressure  and  reTolutione, 

7    «* 

Tonnage, 

• 

'  900. 

Enoinb.— One— Vertical  beam. 

Diameter  of  cylinder,               • 

, 

56  Inchea. 

Length  of  stroke, 

• 

12icet 

Maximum  pressure  of  steam  in  pounds, 

• 

40, 

Cut-off, 

. 

8    « 

Maximum  revolutions  per  minute. 

• 

ss. 

BoiLRRS. — ^Two^Return  flues. 

'  Length  of  boilers,                    • 

• 

•    36  feet 

Breadth 

• 

10    ««     6  inchea. 

Number  of  furnaces. 

.  3  in 

each. 

Breadth           ",             , 

. 

43  X  36  inche*. 

Length  of  grate  bars,               • 

• 

7  feet. 

Number  of  flues,          .                        . 

24. 

Internal  diameter  of  flues,        • 

, 

21,  14  and  13     <« 

Diameter  of  smoke  pipe. 

. 

4  feet    6    *' 

Height 

• 

40    - 

Description  of  coal,      .                       • 

Anthracite. 

PaODLB  WHBitg.— 

Diameter,                      . 

• 

84  feet 

Depth  of  blades, 

• 

22  inches. 

Number     « 

S8. 

Bronze  of  Aluminium. — Letter  of  M.  Christofle  to  M.  Dumas. 

.  We  have  applied  the  aluminium-bronze  to  two  uses  for  which  its 
qaalitieB  of  hardness  and  tenacity  appear  usefully  applicable,  and  suc- 
cess kas  answered  our  attempt.    The  first  is  the  manufacture  in  this 
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bronse  of  azle-beariDgs,  and  nibbing  surfaces  for  machines.  We  giye 
as  examples  :-— 

First,  An  axle-box  which  was  placed  on  a  polishing  lathe  making 
2200  turns  per  minute ;  it  lasted  for  nearly  eighteen  months ;  other 
boxes  in  the  same  condition  do  not  last  over  three  months. 

Second,  A  carriage  for  a  circular  saw,  making  240  turns  per  min- 
ute, which  has  lasted  for  a  year  without  an  apparent  trace  of  wear  ; 
the  carriages  in  common  bronze  do  not  last  more  than  four  months. 

The  second  application  is  the  employment  of  this  bronze  in  the  manu* 
facture  of  guns  of  all  kinds.  We  made  a  pistol-barrel,  which,  after 
having  been  tried  at  Paris,  was  afterwards  at  the  Exhibition  at  Dijon. 
It  underwent  the  tests  in  presence  of  the  jury,  and  answered  perfectly 
our  expectations.  We  are  aware  that  these  experiments  cannot  be 
conclusive  as  to  its  application  for  artillery ;  but  the  comparative  ex^ 
periments  which  we  have  made  with  this  metal,  bronze,  iron,  and  steel, 
have  shown  the  immense  superiority  over  those  different  metals. 

The  bars  may  be  worked  hot  as  easily  as  the  best  quality  of  steel.— 
Academy  of  Sciences  of  Paris. 

fThe  bronze  here  spoken  of,  is  formed  of  90  or  95  parts  of  copper, 
ana  10  or  15  parts  of  aluminium.  ED.  journ.  f.  i.) 


Destructive  Effects  of  Red  Lead  upon  Iron.* 

Mr.  Robert  Lamont,  who  was,  a  few  months  back,  requested  by  the 
managers  of  one  of  the  largest  steam  packet  companies  in  the  king- 
dom to  make  a  report  on  the  merits  of  certain  compositions  used  to  a 
large  extent  in  Liverpool  for  the  preservation  of  iron  ships,  and  to 
prevent  fouling  on  the  bottoms  of  such  vessels,  has  come  to  the  con- 
clusion, so  far  as  regards  the  use  of  red  lead,  or  paints  containing 
lead,  quite  at  variance  with  the  popular  notion  upon  the  subject,  by 
declaring  the  use  of  that  pigment  for  coating  iron  vessels  to  be  most 
pernicious.  And  in  this  hypothesis  he  is  confirmed  by  the  opinion  of 
Mr.  Nathan  Mercer,  F.  C.  S.,  who,  after  inspecting  the  iron  ship  Wil- 
liam Fairhurny  the  plates  of  which  were  coated  with  red  lead  prior  to 
her  late  voyage  to  Calcutta,  observes  that  the  extent  to  which  the  iron 
had  been  corroded  could  not  fail  to  have  attracted  the  attention  of  the 
most  superficial  observer.  On  a  close  inspection  he  found  the  red  lead 
coating  covered  with  blisters,  from  each  of  which,  on  being  opened,  a 
clear  fluid  escaped,  and  left  exposed  on  the  surface  of  the  iron  a  num- 
ber of  brilliantly  shining  crystals  of  metallic  lead.  Mr.  Mercer  says 
each  blister  is,  m  fact,  a  galvanic  battery  in  miniature,  and  that,  as 
wherever  there  is  electrical  there  must  be  also  chemical  action,  the 
corrosion  is  easily  accounted  for.  This  action,  he  says,  will  continue 
as  long  as  any  red  lead  remains,  and  is  necessarily  at  the  expense  of 
the  iron.  He  also  points  out  that  the  "  sweat,"  so  well  known  to  every 
person  interested  in  iron  ships,  is  not,  as  is  generally  supposed,  salt 
water,  but  a  solution  of  chloride  of  iron  manufactured  in  the  blisters. 
Mr.  Mercer  considers  this  sweating  is  due,  in  a  great  degree,  to  the 

«  From  Henpftth'a  JootimIi  No.  1037. 
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ii9e  of  red  lead  paint  in  immediate  contact  with  iron ;  and  he  recom- 

mends,  therefore,  that  it  should  never  be  used  as  a  coating  for  sea- 
going vessels,  unless  special  precautions  are  taken  to  prevent  its  coming 
into  direct  contact  with  the  iron. — Liverpool  Albion* 


Water  Boiled  without  FueL* 
It  had  always  been  considered  that  water  presented  an  exception  to 
the  rule  observed  to  hold  in  other  bodies — namely,  that  their  tempera- 
ture could  be  raised  by  friction  or  percussion,  until  Mr.  Joule  showed 
that  water  manifested  a  sensible  rise  of  temperature  by  a  brisk  agitation 
continued  for  some  time.  His  range  of  temperature  did  not,  however,  we 
believe,  exceed  2°  Fahr.  George  Rennie,  F.R.S.,  so  well  known  in  the 
engineering  and  scientific  world  by  a  pamphlet  before  us,  has  so  im- 
proved on  the  experiments  of  Mr.  Joule  and  others,  as  to  have  succeed- 
ed in  raising  the  temperature  of  water  by  churning  up  to  the  boiling 
point  212°  Fahr, 

•  From  HerapUi'8  Journal,  No.  1022. 
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Proceedings  of  the  Stated  Monthly  Meeting^  June  16,  1859. 

John  G.  Cresson,  President,  in  the  6hair. 

John  F.  Frazer,  Treasurer,  1  Present 

Isaac  B.  Garrigues,  Recording  Secretary,   j 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Letters  were  read  from  the  Superintendent  of  the  Geological  Sur- 
vey of  India,  and  the  Geological  Museum,  Calcutta,  India ;  the  Re- 
gents of  the  University  of  the  State  of  New  York,  Albany,  N.  Y. ; 
the  Union  College,  Schenectady,  New  York ;  the  Massachusetts  Cha- 
ritable Mechanics'  Association,  Boston,  Mass.,  and  the  University  of 
Michigan,  Ann  Arbor,  Michigan. 

Donations  to  the  Library  were  received  from  the  Royal  Society,  and 
the  Chemical  Society,  London ;  the  Government  of  India,  -Calcutta, 
India ;  the  Austrian  Engineers*  Association,  Vienna,  Austria ;  L.  A. 
Huguet-Latour,  Esq.,  Montreal,  Canada ;  the  State  University  of  Michi- 
gan, Ann  Arbor,  Michigan ;  the  Proprietors  of  Locks  and  Canals  on 
the  Merrimac  River,  Lowell,  Massachusetts ;  the  Chamber  of  Com- 
merce of  New  York  ;  B.  H.  Latrobe,  Esq.,  and  the  Board  of  Commis- 
sioners of  Public  Schools,  Baltimore,  Maryland ;  the  New  Orleans 
School  of  Medicine,  New  Orleans,  Louisiana;  the  American  Philo- 
sophical Society,  and  Professors  John  F.  Frazer  and  John  C.  Cresson, 
Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer  read  his  statement  of  the  receipts  and  payments  for 
the  month  of  May. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 
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Candidates  for  membership  in  the  Institute  (7)  were  proposed,  and 
the  candidates  (6)  proposed  at  the  last  meeting  were  duly  elected. 

A.  Stone  &  Co.,  sent  to  the  meeting  for  the  inspection  of  the  mem- 
bers a  sample  of  the  air-tight  iars  made  by  them,  intended  for  the 
purpose  of  preserving  fresh  fruits.  The  jar  is  of  glass,  with  a  ^ide 
mouth,  in  which  two  projections  are  made  at  points  opposite  each  other. 
The  cover  is  also  of  glass,  and  is  made  with  a  screw  upon  the  part  that 
goes  into  the  mouth;  two  openings  are  cut  across  the  screw,  so  that 
the  cover  may  be  inserted  in  its  position.  On  the  cover,  which  extends 
beyond  the  mouth,  are  two  projections  for  the  purpose  of  turning  the 
cover  so  that  the  screw  will  catch  under  the  projections  in  the  mouth, 
and  draw  the  cover  down  tightly  upon  the  edges  of  the  mouth.  To 
insure  an  air-tight  joint,  a  ring  of  gum  is  placed  under  the  cover  be- 
fore it  is  screwed  down. 

Mr.  Eddy,  artist,  of  this  city,  presented  a  beautiful  specimen  of  his 
work  in  a  cabinet  size  picture,  of  a  lady.  The  impression  was  first 
taken  by  the  crystalotype  process,  and  that  painted  in  with  oil  colors^ 
thus  making  a  picture  possessing  all  the  truthfulness  of  the  daguerreo- 
type, with  the  animation,  durability,  and  softness  of  oil  coloring.  While 
possessing  these  additional  advantages,  so  much  less  time  is  occupied 
than  when  the  drawing  is  done  by  hand,  that  the  pictures  can  be  made 
at  about  one-fourth  the  usual  cost  of  oil  painting. 

The  rendering  wheels  used  upon  the  planes  of  the  Mine  Hill  Bailw 
road,  were  shown  in  a  model  laid  upon  the  table.  The  wire  rope,  used 
for  hauling  up  the  cars  upon  this  road,  winds  upon  these  wheels,  and 
bears  upon  wood  set  endwise,  so  that  the  ends  of  the  grain  are  pre- 
sented to  its  pressure.  The  wood  is  of  oak,  hickory,  or  such  wood  as 
will  not  wear  rapidly  or  crush  easily,  but  permit  a  sufficient  indentation 
of  the  strands  to  prevent  slipping.  The  wood  is  held  between  a  flanch 
cast  on  one  side  of  the  face  of  the  wheel,  and  a  detached  ring  forming 
a  flanch  on  the  other  side,  and  held  up  with  bolts.  By  this  arrange- 
ment, a  piece  of  defective  wood  can  be  easily  removed,  and  its  place 
supplied  with  another.  The  wheels  have  been  at  work  for  some  months^ 
and  are  giving  satisfaction  by  their  performance. 


COMMITTEE  ON  SCIENCE  AND  THE  ARTS. 


Report  on  an  Improved  Protractor^  invented  by  Charles  Gordon, 

The  Committee  on  Science  and  the  Arts  coni4itate<]  by  the  Franklin  Institute  of  the 
tftate  of  PeDnHylvaoia,  for  the  proroolion  of  the  Mecbanie  Arts,  to  whom  wan  refrned 
for  examination  **  an  improved  Protractor,"  invested  by  Charlea  GordoOi  of  Waah* 
ington  City,  D.  C, 

Keport  : — That  this  protractor  consists  of  a  parallel  ruler  of  the 
nsual  form,  having  attached  to  it  a  semicircle  graduated  to  any  desired 
division  of  the  circle.  This  ruler  is  attached  to  a  bar  by  a  set-screw 
passing  through  the  centre  of  the  semicircle,  so  that  the  ruler  can  be 
clamped  at  any  angle  to  the  bar.  A  vernier  and  a  reading  glass  facili« 
tate  this  adjustment.  The  bar  to  which  the  ruler  is  attached  forms 
part  of  a  heavy  plate  of  metal  which  is  made  in  the  form  of  a  triaugle, 
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having  two  of  its  sides  at  right  angles  to  each  other.  The  weight  of 
the  plate  keeps  the  instrument  in  its  place  upon  the  paper,  and  by  set- 
ting either  of  its  sides  to  coincide  with  anj  given  line  upon  the  paper, 
anj  lines  maj  be  drawn  making  given  angles  with  the  first  or  meridian 
line. 

It  is  especially  intended  for  plotting  from  the  field  notes  of  a  com- 
pass survey,  ana  is,  for  that  purpose,  admirably  adapted,  since  short 
lines  making  known  angles  with  each  other  or  with  a  meridian  can  be 
very  accurately  and  quickly  laid  down.  The  diflSculty  of  placing  the 
centre  of  the  protractor  exactly  over  the  point  at  which  the  angle  is 
laid  off,  which  is  common  to  all  existing  forms,  is  not  present  in  this 
arrangement,  where  the  divided  semicircle  turns  about  a  mechanical 
axis,  and  not  an  imaginary  one. 

The  Committee  recommend  the  instrument  as  very  simple,  and  as 
exceedingly  useful  for  facilitating  many  varieties  of  a  draughtsman's 
work. 

By  order  of  the  Committee, 
Philadelphia,  January  9, 1859.  Wm.  Hamilton,  Actuary. 
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geological  Survey  of  Canada.  Sir  W.  E.  Logan,  F.  R.  S.,  Director. 
Figures  and  Descriptions  of  Canadian  Organic  Remains.  Decade 
III.  Montreal,  1858.  2000  copies  issued,  of  which  500  are  reserved 
for  the  Legislature,  and  the  remainder  sold  at  a  moderate  price. 

This  pamphlet  of  100  pages  with  eleven  plates,  consists  of  First,  a 
Preface  by  Sir  W.E.  Logan,  Director  of  the  Geological  Survey  of  Cana- 
da; 2d,  a  Memoir  on  the  Cystidese  of  the  Lower  Silurian  Rocks  of 
Canada,  by  E.  Billings,  Esq.,F.  G.  S.;  3d,  a  Memoir  on  the  Asteriad» 
of  the  Lower  Silurian  Rocks  of  Canada,  by  the  same ;  4tb,  a  Memoir  on 
Cvclocystoides,  a  new  genus  of  Ecliinodermata  from  the  Lower  and 
Middle  Silurian  Rocks,  By  J.  W.  Salter,  Esq.,  F.  G.  S.,  of  the  Geo- 
logical Survey  of  Great  Britain,  and  E.  Billings,  Esq.;  5th,  a  Memoir  on 
the  Palaeozoic  Bivalve  Entomostraca  of  Canada,  By  T.  R.  Jones,  Esq., 
F.  G.  S. 

Although  called  Decade  III,  this  is  the  first  published  of  a  series 
of  reports  intended  to  illustrate  the  Palaeontology  of  Canada  and  the 
northern  border  of  the  United  States;  new  ground,  and  full  of  new 
and  unexpected  forms  of  ancient  life ;  to  the  study  of  which,  Mr.  Bil- 
linss  brings  an  ardent  zeal,  a  clear  eye,  nice  analytical  judgment,  in- 
denttigable  diligence,  and  a  lucid  and  agreeable  style.  He  has,  on  this 
side  of  the  water,  the  advantage  of  the  friendship  and  co-operation  of 
James  Hall,  whose  collection  and  whose  judgment  are  unsurpassed ; 
and  he  has  spent  a  sufficient  time  previous  to  the  printing  of  this  De- 
cade, in  England,  in  comparing  his  specimens  with  those  in  the  collec- 
tions of  the  Geological  Survey  of  Great  Britain,  and  his  views  with  those 
of  Salter,  Ramsey,  Murcbison,  Barrandc,  and  oth^r  palseontologists  of 
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Earope.    We  therefore  hail  the  appearance  of  this  beautiful  little  vol- 
ume as  the  forerunner  of  an  invaluable  series. 

Mr.  Billings  was  appointed  Palaeontologist  of  the  Canada  Survey  in 
1856,  and  his  first  work  was  to  arrange  the  museum  at  Montreal.  It 
was  in  order  and  gave  the  liveliest  satisfaction  to  the  members  of  the 
American  Association  who  had  an  opportunity  of  examining  it  at  the 
Montreal  meeting  in  1857.  Lofty  cases  round  the  rooms  exhibit  the 
larger  specimens,  and  glass-covered  tables  occupying  the  central  spaces 
cover  piles  of  drawers,  full  of  the  treasures  which  we  expect  to  see  por- 
trayed and  described  in  these  decades.  Into  the  walls  of  the  landing 
places  in  the  staircase  hall  are  set  numerous  huge  slabs  of  sandstone 
on  which  are  seen  rows  of  foot  tracks,  upon  ripple-marked  surfaces, 
pitted  with  the  marks  of  rain  drops,  scratched  in  compound  lines  by 
small  crustaceans,  or  trailed  over  by  aboriginal  worms.  Into  this  mu- 
seum have  been  thrown  for  the  last  two  years  the  very  numerous  con- 
tributiMs  from  the  extreme  east  of  Canada,  Anticosta,  and  Newfound- 
land; and  among  them,  a  unique  collection  of  those  wonderful  creatures, 
the  Silurian  Graptolites,  to  be  described  by  Hall. 

We  are  glad  to  learn  from  the  preface  of  the  Decade,  that  twenty- 
four  species  of  these  and  allied  genera  from  the  Hudson  river  group, 
drawn  by  Meek,  and  engraved  on  steel  by  Gavit,  will  be  given  by  Hall 
in  Decade  II,  commenced  in  1855.  A  preliminary  description  of  these 
was  published  in  the  Report  of  Progress  in  1857.  Decade  I  was  con- 
fided in  1855  to  Salter,  the  well-known  English  palasontologist,  and 
must  by  this  time  be  in  the  printer's  hand.  Its  plates  are  by  Sowerby 
from  drawings  by  Bone;  and  its  object  is  to  exhibit  the  commingling 
at  one  locality  of  forms  heretofore  supposed  to  belong  to  distinct 
epochs.  We  admire  this  fresh  example  of  the  fearlessness  of  true 
science.  Palaeontologists  are  disposed  to  slight  the  argument  from 
lithological  constitution  and  mineral  sequence  for  identifying  rocks 
over  Wide  intervals,  and  to  put  their  whole  trust  in  the  outspread  and 
sequence  of  animal  forms.  Structural  geologists,  on  the  other  hand, 
are  too  tenacious  of  mere  color  and  composition  as  sufficient  clues  to 
lead  inquirers  through  the  maze  of  broken  ground.  Every  discovery 
of  a  fossil  genus  or  species  fixed  at  one  horizon,  and  not  discoverable 
above  or  uuderneath  it,  is  a  blow  given  to  structural  bigotry;  and  con- 
versely, every  discovery  such  as  the  one  described  above,  to  be  pre- 
sented in  the  first  Decade  of  the  Canada  Survey,  of  a  mixing  up  of 
earlier  and  later  forms  in  the  same  bed,  or  in  a  known  cotemporaneous 
deposit,  is  a  still  harder  blow  given  to  the  still  more  mischievous  bigotry 
of  the  mere  palaeontologist.  But  when  a  man  is  found,  who  is  both  a 
structural  and  a  fossil  geologist  like  James  Hall  or  Sir  William  Logan, 
science  is  allowed  to  speak  for  herself,  and  then  she  harmonizes  all. 

The  Decade  before  us  gives  us  beautiful  and  copious  delineations  of 
a  class  of  extinct  forms  which  has  of  late  excited  a  new  interest.  In 
the  order  of  forms,  the  cystideans  come  between  the  fixed  stone-lilies, 
encrinites,  &€.,  and  the  floating  trilobites;  some  are  flat  and  some  are 
round,  globular  or  ovoid,  and  even  cylindrical,  but  they  all  remind  the 
spectator  at  once  of  the  trilobite,  and  of  the  encrmite.   Their  lowest 
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forma  had  a  hard  tesselated  back  on  one  side,  and  a  flexible  and  also 
tesselated,  or  we  may  almost  call  it,  shagreened  calcareous  belly  on  the 
other  side ;  and  they  were  supported  on  a  sort  of  tapering  stefn  tail, 
composed  like  the  foot-stalk  of  the  stone-lilies,  of  numerous  joints.  At 
the  apex  waved  two  tapering  jointed  horns  or  arms,  and  certain  small 
holes  or  slits,  noticeable  between  the  horns,  or  notched  into  the  edges  of 
the  back  plates,,  are  considered  by  Mr.  Billings  to  have  been  both 
mouth  and  anus.  Some  of  these  lower  forms  resemble  the  head  of  a 
viper,  especially  on  the  under  side.  As  we  ascend  in  the  scale,  the 
cystid  becomes  very  beautiful,  sculptured  with  radiating  ridges  and  ma- 
thematical figures,  and  crocketed  like  a  gothic  pinnacle  along  the  edges. 
This  effect  is  produced  by  the  falling  of  the  arms  down  against  the 
body.  Some  of  the  species  have  no  arms  at  all  as  seen  in  the  fossil 
condition,  but  are  grooved  from  the  summit  downward,  showing  where 
their  flexible,  soft,  and  perhaps  gelatinous  arms  originally  lay.  Some 
of  these  Glyptocystites  are  models  for  a  designer.  Still  higher  in  the 
scale  we  find  globular  cystidse,  pitted  like  strawberries,  (comarocys- 
titeSy)  or  elongated  like  almonds,  {amygdalocystide%^  and  aaorned  with 
arms  which  are  themselves  armed  so  that  these  creatures  appear  to 
hare  waved  flexible  stony  plumes  before  them.  The  pits  are  sunk  like 
the  rosette  panels  in  the  vault  surface  of  St.  Peter's,  and  are  exquisitely 
sculptured.  In  the  apple-formed  malocystites  these  plumed  arms  fall 
against  and  ramify  over  the  globe,  covering  it  with  a  charming  net 
work. 

For  the  internal  structure  of  these  curious  beings,  and  the  way  they 
reproduced  their  young,  along  their  arms  like  starfish,  or  in  the  manner 
of  ferns  in  the  vegetable  kingdom,  we  must  refer  the  reader  to  the  text 
of  Mr.  Billings. 

That  the  cystidean  idea  passes  up  into  that  of  the  starfish,  is  evi- 
dent at  a  glance  at  the  plates  which  illustrate  Mr.  Billings'  paper  on  the 
Asteriadae.  Plate  VllI  shows  us  globular  forms  of  tesselated  stony 
matter  with  five  arms  tightly  bound  down  upon  the  surface ;  arms  which 
bear  a  perfect  general  likeness  to  those  of  a  starfish  of  the  present  day* 
Plate  IX  shows  the  whole  globe  absorbed  into  the  five  arms,  and  Plate 
X  gives  still  further  developed  forms  of  the  most  elegant  character,  in 
which  the  arms  exist  alone  like  expanded  flowers.  Plate  XI  exhibits 
the  last  and  strangest  metamorphosis  of  all,  in  which  the  arms  sink 
back  upon  a  disc  like  a  half  dollar,  with  tracery  radiating  from  the 
centre  to  the  ornamented  edge,  and  bifurcating  again  and  again  like  a 
brilliant  design  for  a  cathedral  rose  window.  We  recommend  to  Hunt 
or  Notman  the  figure  6*  b'  Plate  X  for  the  next  great  rose  window 
they  require. 

Murchison  in  his  last  edition  of  the  Siluria,  London,  1859,  gives  on 
page  245,  a  number  of  small  cuts  of  the  cystideac  of  the  Wenlock  lime- 
stone, (Upper  Silurian,)  one  of  which,  Pseudocrinites  magnificu%,  might 
have  been  called  quite  as  appropriately  horridus  or  caput  medmcBj  for 
it  is  entirely  surrounded  by  waving  matted  stony  locks  of  arms. 

The  subject  leads  us  directly  into  that  world  of  late  investigation^ 
the  Grinoide^e,  of  which  the  two  volumes  of  the  Iowa  Survey  just  pub- 
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lished  by  Hall,  and  the  third  Yolume  of  the  Ken  tuck  j  Surrey  published 
last  year  by  Owen^  furnish  the  freshest  illustrations.  We  will  speak 
of  these  hereafter.  L. 


The  Chemistry  and  Metallurgy  of  Copper^  including  a  description  of 
the  principal  Copper  Mines  of  the  United  States^  i^c,  ^c.  By  A. 
Snowden  Piqqot,  M.  D.,  Philadelphia :  Lindsay  &  Blakiston,  1858. 

This  duodecimo  of  888  pages  is  one  of  those  complete  little  manuals 
irhich  the  practical  genius  of  modern  science  has  been  furnishing  of 
late  years  to  the  mere  working  world,  and  the  value  of  which  cannot 
be  estimated  except  by  the  necessities  of  those  who  find  themselves 
involuntarily  consulting  them  upon  all  occasions.  A  few  paragraphs 
and  a  few  wood-cuts  on  this  or  on  that  question,  to  elucidate  this  or 
that  diflSculty,  are  very  little  to  the  reading  or  even  to  the  thinking 
world,  but  are  everything  to  the  student,  who  blesses  every  stray  ray 
of  light,  and  to  the  workman  wondering  where  the  man  lives  who  was 
ever  troubled  as  he  is,  or  who  can  show  him  the  way  out  of  his  per- 
plexities. If  the  present  age  differs  from  preceding  ages  in  any  trait 
of  its  life  form,  this  may  be  stated  as  its  characteristic  difference,  that 
it  sums  up,  states  curtly,  and  illustrates  clearly,  the  practical  scientific 
materials,  provided  by  the  past  and  perfected  by  the  present,  for  every 
employment  of  man,  in  its  hand-books  for  every  country,  science,  and 
art.  The  book  before  us  has  seven  chapters:  the  first  devoted  to  the 
chemical  relations  of  copper,  the  second  to  the  ores,  the  third  to  their 
analysis,  the  fourth  to  mines  and  mining  in  general,  the  fifth  to  copper 
mines  in  particular,  the  sixth  to  copper  smelting,  and  the  seventh  to 
the  alloys  of  copper  used  or  useful  in  the  arts.  The  chemical  com- 
pounds of  the  metal  are  given,  therefore,  in  two  forms,  first  as  they 
are  produced  or  reduced  in  the  laboratory,  and  then  as  they  appear 
in  the  great  laboratory  of  the  earth-crust  in  three  of  the  four  classes 
of  copper  ores,  native  copper  constituting  a  first  class  by  itself.  The 
other  three  classes  are  the  oxides  and  chlorides,  the  compounds  with 
sulphur,  selenium,  arsenic,  and  antimony,  and  the  numerous  and  he- 
terogeneous compounds  of  copper  with  the  remaining  elements.  It  is 
curious  to  see  how  almost  exactly  sulphur  and  oxygen  replace  each 
other  in  their  alliance  with  copper;  normal  copper  glance  being  79*8 
Cii+20-2  S,  and  79-86  Cu  + 20-13  0  being  normal  black  oxide.  In 
a  geological  point  of  view,  the  most  important  ore  of  copper  is  the 
pyrites  or  double  sulphuret  of  iron  and  copper,  84-47  Cu  +  30-48  Fe 
-f  85'05  Sa«Cu2  S  +  Fe2  S3.  This  mixed  with  the  red  oxide  forms  the 
ore  described  on  page  275. 

The  analysis  and  assay  of  copper  ore  are  fully  treated  in  52  pages. 
Chapter  third  contains  60  pages  on  general  mining,  in  which  the  author 
states  and  illustrates  his  views  of  the  formation  of  mineral  veins,  and 
evidently  leans  to  the  theory  of  lateral  secretion.  The  fourth  chapter 
describes  the  geographical  distribution  of  copper  ores  ;  first,  in  the  old 
world  and  South  America,  and  then  more  elaborately  in  the  Lake  Su- 
perior region^  the  Mississippi  Valley  region,  and  the  region  of  the 
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Atlantic  States,  after  the  arrangement  of  Whitney.  Twenty  pages 
are  devoted  to  these  three  regions.  The  table  on  page  241,  brings 
the  yield  of  the  East  Cliff  mines  down  to  1855,  and  the  dividends 
of  the  Company  to  1856.  The  table  on  249  brings  down  the  yield  of  the 
Minnesota  also  to  1855,  and  we  notice  that  this  is  about  the  limit 
of  statistical  information,  as  to  time,  in  this  section.  Every  mine  opened 
at  that  date  is  mentioned  and  described  more  or  less  in  detail.  The 
Silurian  ores  of  Wisconsin  and  Missouri  deserve  and  receive  but  a 
slight  mention.  Dr.  Piggot  then  begins  at  Maine,  and  descends  the 
Atlantic  seaboard  to  Georgia,  noticing  chiefly  the  copper  lodes  of  Vir- 

finia  and  Eastern  Tennessee,  and  ending  with  the  copper  mines  of  the 
Tew  Red  Sandstone  of  New  Jersey  and  Pennsylvania.  In  some  cases 
the  statistics  come  forward  to  1857,  and  important  modifications  of  the 
first  opinions  formed  of  some  of  these  exhibitions  of  copper  are  shown 
by  subsequent  experimental  work  to  be  necessary.  We  point  to  the 
Manasses  gap  mine  as  a  warning,  how  needful  a  proper  examination 
and  method  of  attacking  a  vein  is,  to  justify  proceedings  upon  even 
the  best  chemical  analysis  of  hand  specimens.  Veins  lately  discovered 
in  the  same  neighborhood,. and  with  even  a  finer  show  of  copper  than 
the  Manasses  gap  outcrop  made,  will  lead  to  the  same  results  unless 
due  care  be  taken  to  insure  preliminary  knowledge  of  the  ground. 

The  fifth  chapter  on  smelting  copper,  gives  in  great  detail  (from 
Muspratt)  the  English  process  pursued  at  Swansea,  with  cuts  of  fur* 
naces  and  descriptions  of  the  ten  successive  operations.  Then  the  patent 
processes  of  Napier,  Brankart,  Rivot  &  Phillips,  Davies,  Birkmyre,  De 
Sussex,  Low,  &c.,  with  the  objections  to  them ;  the  French  method 
pursued  at  Chessy,near  Lyons;  and  finally,  the  smelting  of  the  Mans- 
field copper  schists  in  Germany,  with  pictures  of  the  apparatus. 

The  last  chapter  on  the  practical  alloys,  and  the  Appendix  of  tables 
of  statistics,  are  of  considerable  interest  to  the  general  reader,  and 
advance  the  statistics  of  the  production  of  Cornwall  to  1857.        L. 


The  Iron  Manufacturer's  Cruide  to  the  Furnaces,  Forges,  and  RoUing 
Mills  of  the  United  States,  with  discussions  of  Iron  as  a  Chemical 
element,  an  American  ore,  and  a  manufactured  article,  in  Cofn- 
merce  and  in  History.  By  J.  P.  Lesley,  Secretary  of  the  Ameri- 
can Iron  Association,  and  published  by  the  authority  of  the  samCi 
with  maps  and  plates.  New  York :  John  Wiley.  London :  Milner 
&  Co.,  1859.   Svo.,  pp.  772. 

As  indicated  by  its  title,  and  more  fully  in  its  preface,  this  work  is 
intended  as  a  manual  of  important  information  to  every  one  concerned 
in  the  manufacture  or  use  of  iron.  It  divides  itself  naturally  into  two 
parts.  First,  a  directory  intended  to  give  the  location  and  general 
statistics  of  all  iron  works  in  the  United  States  and  Canada,  classified 
as  furnaces,  forges,  and  rolling  mills.  This  portion,  which  has  re* 
quired  great  labor  and  perseverance  in  acquiring  the  information  thus 
communicated,  occupies  262  pages,  and  is  illustrated  by  four  maps ; 
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two  of  which  are  very  good  specimens  of  the  new  process  of  photo- 
graphy as  applied  to  lithography.  This  valuable  mass  of  information 
for  every  one  in  any  way  concerned  in  the  use  of  iron,  is  due  to  the 
enterprise  of  the  American  Iron  Association,  a  company  which  has 
done  much  valuable  service  to  the  arts  and  industry  of  our  country, 
and  deserves  the  encouragement  of  every  American.  The  second  part 
of  the  book  consists  of  a  practical  treatise  upon  iron,  and  its  ores. 
The  treatise  on  iron  as  a  chemical  element  will  be  found  to  be  a  very 
carefully  elaborated  digest  of  almost  every  thing  of  value  which  has 
been  written  upon  iron,  since  its  great  importance  has  been  recognised. 
The  account  of  the  ores  is  divided  into  chapters  on  the  primary  ores, 
the  brown  haematite,  the  fossil  ore,  the  carbonates,  and  the  bog  ore ; 
and  under,  each  head  are  given  the  principal  localities,  the  mode  in 
which  the  ore  lies,  and  its  gangues ;  the  theory  of  its  occurrence,  the 
modes  of  working  it,  and  the  results  of  these  various  methods  so  far 
as  they  can  be  reached.  This  portion  will  be  found  of  great  interest 
not  only  to  the  practical  iron  worker,  but  to  every  one  who  takes  an 
interest  in  the  natural  history  of  our  country,  and  especially  to  the 
geologist  and  mineralogist. 

The  third  and  fourth  divisions  have  been  pressed  out  by  want  of 
space,  and  will  form  the  subject  of  a  subsequent  publication.  They 
include  the  discussion  of  iron  as  an  American  manufacture,  and  in 
American  history.  Some  twenty  pnges  are,  however,  occupied  with 
the  statistics  of  the  manufacture  as  collected  by  the  Association,  and 
the  results  are,  as  far  as  possible,  digested  in  tables  which  give  much 
valuable  information  upon  this,  the  most  important  branch  of  our  manu* 
factnres. 

It  is  not  our  intention  now  to  discuss  the  peculiar  theories  of  Mr. 
Lesley,  or  of  the  authors  whom  he  quotes  with  approbation — but  to 
express  our  high  approbation  of  the  intelligence,  zeal,  and  persever- 
ance which  are  indicated  in  the  preparation  of  this  work,  and  to  re- 
commend it,  and  the  subjects  of  which  it  treats,  and  the  Association 
under  whose  auspices  it  is  published,  to  the  familiar  attention  of  our 
readers.  bd. 


Conservaiory  Journal ;  devoted  to  establishing  a  Massachusetts  Coiv- 
servatory  of  ArtSy  Science,  and  Historical  Relics. 

The  gentlemen  of  Boston  who  feel  an  interest  in  the  education  and 
elevation  of  the  people,  have  determined  to  establish  in  their  city  an 
institution  similar  to  the  Zoological  Garden  of  London,  and  the  Jardin 
des  Plantes  of  Paris.  The  newspaper  whose  title  we  give  above,  is 
devoted  to  the  furtherance  of  this  object,  and  undoubtedly  in  a  city  so 
famous  for  the  liberality  and  public  spirit  of  its  citizens,  their  efforts 
will  be  successful.  Such  a  project  has  been  smouldering  in  our  city 
for  years,  but  is  not  likely  ever  to  rise  above  an  eremacausis.  We 
hope  our  neighbors  will  show  us  the  way,  and  compel  us  to  follow. 

F. 
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OPTICIAN, 

.Manufacturer  and  Importer  of 

PHILOSOPHICAL   USrSTBUMJENTS^.. 

Tfiiird  door  bek^  BeekmAn  St.  Kvw  Yoik, 


Surveying  Tostruments,  Opera  Glasses,  BarometerftTefcfMopei, 

Drawing  Instruments,  Spectacles,  Thermometew,  Mlcro- 

acopes,  T  Sqnslres,  Eye  Glasses,  Hydrometers,  Stereo- 

scopiiis,  Rules,  Angles,  Magnifiers,  Hygrotnetera^ 

Stereoscopic  Views,  Magnetic  Machines,  &c 

CiPlialaDtly  on  band  and  made  to  ^rder.,  . 

N.  B. — The  Subscriber  was  awarded  the  highest  Premiums  at  the  Crystal  Palace  in 
1850  and  1857,  for  the  best  Surveying  Instruments,  and  the  Improved  Adj;ii8table  Txipo^ 


TO  lEON  MASTERS. 


REFRACTORY  FIRB  STOHS. 

The  mibscriber  is  now  working  the  celebrated  quarrieaof  Steatite  at  Middielield^Masa^- 
cbuaetta,  and  will  supply  the  stone,  either  in  roUgh  blocks,  sawed  into  slabs,  or  wrouglit 
to  shape,  as  may  be  requiretf^ 

This  Stone,  from  its  extraordinary  power  of  resistance  to  high  degrees  of  heat,  affords 
the  beat  article  Icnowfi  (6i  4^e1iniAg  of  Blast,  Reverberatory,  Cupola,  and  other  Furnaces; 
alab  tar  brass,  steely  and  MftMert  Pnniaces,  as  well  as  for  Forges.  It  has  been  proved  to 
Jast  »if  bt.or/teRtinftea  ai  long^AaHbis  hmti  Fm-biicJi«.wUla  i^po^esiealacKaciCaihflr.iitt- 
portaut  advantages  over  that  arti«lA*  - 

A  catalogue  deacriptive  of  the  variona  uses  of  this  Stone,  can  be  had  on  application  to 

JOSEPH  P.  PIR8S0N, 
'       .     No.  &  Wail  Street,  New  York. 

Hinsdale,  Maas„  December  S4tb,  1858. 

My  long  experieiicerrh  ifceHing  iron  in  "Cu^im;  and  In  the  <ise  of  fire-vrick,  has  given 

me  the  satiefaction  to  atate  that  I  have  lined  our  cupola  with  the  MiddUJUld  Soap  Stone, 

mA  fiod  It  JMrmipeBiDr  Jtaian^ilijli^g  lOkaMe  n^dainc^  I  haxe  best)  Is  thef  fwodry^Miiiails, 

I  think  it  makes  sharper  and  better  iron  than  fire-brick  doea,  and  will  last  much  longer* 

for  GiLMoaa  it  Stsbbihs. 

......  n  .         '  .      .     ..  .  : 

...   ,  .      .  N(9rth,BeckDt»]^asa4.J[aD|iai7.^i%»^»j 

VT'a  aro  niAftir  ^^  'MSmt^fitvBt*9oiitp  'oKonv  'uiraeir'  tMu  0ttfaitt'*B4HMa^'  have  e<milailtly 
«aed  U  (en  ^^^^set^  wdttripAV^.f^.^^  yearM  under  the  other,  and  the  stone  is  apparently 
M  gao4  now  f^i  wnen  n'rst  umq.  JNo  dnders  adhere  to  it,  and  there  ia  no  appearance  of 
flsl!llii7iff'Ulffff  Api{la*a'«n>it^aay,.iufit  it  ia  superiur  to,  and  far  more  durable  than, 
f^  beat  Ura-brick  that  wa  have  ever  need  or  kooirn.  J.  W.  W«iai.xa  &  Co. 


Digitized  by  VjOOQIC 


VALilitLE  feSkANICAL 


BQ^. 


The  |!s4ArEEii  iUfir  ilfucHiimr**  DunoHB  Addk  ; 

A  Complete  Courae  of  Instraction  for  the  Practical  Engineer.  lUofttratad  ^rsanMV* 
oiU  Eognfingfl  oa  wood  and  atoeU    Halfoinoreceov  lbM<i»  $10'60. 

Thb  EMomeoL  AHD  Ji.AXMiritPr'ft  Abastant  ; 

A  flensp  of  Plans,  SectioDfti  and  £Ieiettioii«  of  8ceam  Biyines,  Spinmag  ICacbi&ei* 
Mills  for  Grinding,  Tools,  dec  taiien  from  Machines  of  the  most  approfsd  eoMtractioo 
%i  ftnmvnt  in  operation ;  with  Descriptions  and  Practical  Essays  on  various  departmeatt  * 
of  Machinery.     2  vols,  half-morocco,  folio^  $22*50. 

The  aubjects  illustrated  by  the  Plates  are  drawn  to  scales  of  from  i-inch  to  8  inches 
to  the  foot ;  and  besides  the  large  Plates,  the  Work  is  copiously  illustrated  by  Wood-cati, 
interspersed  throughout  the  Text. 

The  Essays  comprise  ^I.  A  Practical  Treatise  on  the  Construction  and  Applieatita 
of  the  Steam  Engine ;  H.  A  Treatise  on  Mill  Gearing  ;  III  An  Essay  on  Tools  employed 
in  our  Work-shops;  IV.  A  Dissertation  on  Water-Wheels. 

Railway  Machinery  ; 

A  Treatiae  on  the  Mechanical  Engineering  of  Railways ;  embraeing  the  Principles 
and  Construction  of  Rolling  and  Fixed  Plant,  in  all  departments.  lUnstrated  by  a  Se- 
ries of  Plates  on  a  large  scale,  and  by  numerous  Engravings  on  Wood.  By  D.  K.  UuiaK, 
Engineer.     2  vols,  balf-moroceo,  folio,  $34* 

**  This  work  contains  the  best  published  information  extant  upon'  locomotivea.** 

American  Railroad  Journal 

CUueb's  MficHAytos'  Pocset  Digtioiury  ; 

Ninth  Edition,  $2-25. 

Ox^ikb's  Mechanics'  Calculator  ; 

Sixteenth  Edition,  $  I -dS. 

BI.ACKUI  4&  SON, 
166  WUlian  Street,  2iEW  YORK* 
PIHI.ADELPHIA  :  G.  8.  DuBoan,  S3  South  Sixth  Stieot^BOSTON :  G.B.  Buseell, 

12  Tremont  Street. 


ENGINEERING  PRECEDENTS. 
JUST  PUBLISHEI>-8vo.  127  pp.,H-25. 

a«Bt  fim  on  neeif*  of  Uw  piwe.   ISHERWOODS  (B.  T.  CUef  EngiaMr,  V.  8.  H.) 

ENGm££RING  PRECEDENTS  FOR  STEAM  MACHINERr, 


Embracing  the  Performanoes  of  Steamships,  experiments  with  Propelliog  ] 

Coy^naera,  Boitorv.-  te.,  aceompanied  by  Analysis  of  the  same ;  the  whole  being  orisiniii 
MlU#r  «0d.Mf4oged  in  Ihw.  no«t  pruotioal  aod.  wtafyi  aBuner Air  #n«Moenb  ,        ^<  -r 
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WRMMKLm  HflSTITDTE 

or  TBI 

STATE  OF  PENNSYLVANIA, 

VOm  THX 

MtOMOTIOlV   OF   THE   MBCHAJilC   ARTSk 


TBRM8  OF  MEMnER8HIP*-AnimaI  Contribiilk>nfi,  $3;  Lire  Memberehip  f  35, 
wilh  an  additions!  charge  of  one  dollar  the  first  year  for  a  Certificate  pf  Memberahip. 

The  fiacal  jear  commencea  on  the  fin t  of  October.  Members  elected  aflcr  the  first  of 
JsDvsry,  pay  tweoty-five  cents  per  month,  to  the  first  day  of  October  next  ensuing. 

PttlVILEGES  OP  MEMBERS— Members  not  in  arrears  are  entitled  to  the  use  of 
the  Library  and  Reading  Boom,  (which  is  open  daily  from  9  o*clock,  A.  M.,  to  10  o'clock, 
P.  M.)  wilh  the  privilege  of  taking  books  out.  They  will  also  receive  a  peason  ticket  for 
the  Lectures  and  Exhibition,  and  a  ticket  for  a  Lady  to  attend  the  Lectures,  and  six 
■Dgle  admisaion  tickets  to  the  Exhibkion  for  Lsdies  or  Minors.  They  will  alto  be  en* 
tilled  to  receive  one  copy  of  the  JouaxAL  ov  thx  Ihstitutx  at  ovx-half  tjib  wmwmuf^- 
nav  rwcK*  when  paid  in  adyance. 

PRIYILEGES  OF  MINORS.— The  Minor  Children,  Wards^and  Apprentiees  of  Mbuh. 
bets  who  are  not  in  arrears*  am,  on  the  payment  of  two  dollars  per  annum,  entitled  to . 
ase  the  Library,  attend  the  Lectures  and  Meetings  of  the  Institute,  and  visit  the  Exhibi* 
lion;  or  on  the  paypient  of  one  dollar,  they  will  receive  a  ticket  for  the  Lectures  only* 

THE  LECTURES  4f  the  lotatnte  on  Mechanics,  Physics,  and  Science  commisnce  tha 
iiBt  week  in  November,  and  are  continued  on  Monday,  Wednesday,  and  Friday  Even* 
inp  Ar  twenty  weeks* 

THE  DRAWING  SCHOOL, ft>r  instraction  in  Mecfaaoical  and  ArehitacUiral  Draw-: 
ing  and  Designing  commences  in  October,  and  is  continued  on  Tuesdsy,  Thursday,  and 
fiitoiday  Evenings,  ibr  twenty-four  weeks,  under  the  superialendenoe  of  a  eoniff tent 
DraoghlanMii* 

TERMS. — Five  dollars  per  quarter,  in  advance.  Pupils  under  twenty-one  yean  of  age 
•n  entitled  to  attend  the  Lectures  of  the  Institute  and  visit  the  Exhibition. 

THE  JOURNAL  OF  THE  INSTITUTE,  devoted  to  Mechanical  and  Physical 
Sdenee  and  the  Arts,  has  been  puUlshefl  tnonBily  tkice  1826.  Esch  number  contains 
wventy-two  large  octitvo  /pages,  forming  two  vplnmes  annnally,  ilU^at^  ^ith  plates 
sod  wo^d  cols.       ^ 

Snbiaiplion  priee»  live  doUi|xs  per  ^Biim. 

nSSTATEP  MP;BTING$  of  THS  INSTITUTE  are  MA  <|ii  the  fhhd  Thw^. 
dftj  evening  of  each  month,  at  which  subjects  connected  with  Science  and  the  Arts  are' 
rtnivM^iid  discttseed. 

and  others  having  models  or  improvements  they  wish  to  bring  ftefiyre  tiM ' 
M  pletaB  wmi  tfean  l»  the  Hall  in  the  nllenHinQ. 

COMMITTEE  ON  SCIENCE  AND  THE  AltTS.  For  examination  of  invenUoAs  " 
nd  improTMlMt*  by  iht  'CoAHnKlee,  apply  eithtr  penmiaHy  -t  by  latter  to,. 

WILLIAM  HAMILTON, 

^   QAftI|.9T-TBB  U^T^TVTSy  No*  16  SOVTB  BlTBVTl  StBBBT,  PbIKJU 
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COMFLE.TE    SERIES. 


A  fow  eomplete  copicsof  the  Joaroal  of  the  Inetitote  from  Janasry,  1828,  to  DeeembcT^ 
1857,  forming  60  tralamea»  d«rote<l  to  Mectettlct,  Pt^iicel  Mfl|i<».  Qfyjl  ^ngiocerins, 
American  and  Foreign  Patents,  6lc^  will  be  sold  in  nambera  for  sixty  ($C0)  dolUn  emcb* 
for  cash  in  advance. 

^he  ahove  copies  coneista  of  the  wheJe  of  th»  4eoaad  feiie*  (t6  Tolvipes}*  mnd.  v#l« 
limes  1  to  34  of  the  third  series.  r 

The  first  series  consist  of  four  volumes,  published  in  1998  and  1827  under  the  pat- 
ronage of  the  Institute,  and  do  not  constitute  a  part  of  the  publication  by  the  lastj- 
tote.   These  volames  are  new  oat  of  print. 

Also,  a  few  copies  of  separate  yolomes,  of  some  ef  the  years  previous  to  1841,  'will  be 
sold  in  numbers  at  $1  per  volume;  and  from  1841  to  1854  (both  years  ineluav«.)  &c 
^1*26  per  voliune;  when  not  less  than  10  voluines  are  taken;  the  casl^  to  be  remkied 
with  die  order. 

This  Journal  is  the  oldest  mechanical  periodical  mm  TmMiahed  In  this  cewtry ,  «ad 
M  an  opportunity  may  seldom  occur  to  procure  a  eomplote  sertea,  in*  to  o^ymplelo  thftaa 
al)ready  possessed,  it  will  be  well  for  those  interested  lo  OMke  immediats  aypUrilicn^  m- 
hut  a  limited  number  of  eopies  remain. 

i^e  Journal  will  be  bound  in  **  full  muslin  binding*' and  lettered  at  d7^  cents  per^olv 
ume,  or  ia  imy  other  style  that  may  be  desired — the  exptese  vffMiiob  mUl  dephnd  lai  the 
style. 

The  subscription  price  is  Five  Dollars  per  annum  (2  vols),  issued  in  monChly  nan^bets, 
sn'd  when  paid  in  advance',  the  postage  is  prepaid  hy  the  Institute. ' 

'  ApfUontiuna  and  lamittooces  to  be  made  to 

WILLIAM  HAMILTON,  jfefwify, 

.     Hall  of  the  Franklin  Institute,  Philadelphia,  Tenntu 

A^MERiCAN 

LAP-WELD  IRON  BOILER  FLIJlES, 

MANUPACTURBD  BT  THE  :  v 

READIKG   IRON   TUBE   AND   FLUE  WaRKS, 

Made  from  li  to  7  inches  in  diameter,  in  lengths  to  18  feet,  and  of  .the  heat  P^m^yl* 
TMia.  mfiiSBd  cold  b\uX  c^arceal  iron,,^d  equal  in  finish  to  ^ny  impoirte<U  ^ 

Also,  made  to  order,  a  Tint  TTitlfftil  ftirirlth  fiitrnt  Up  Trriiiiil  taJs,  iiej  ^Inm  nrfmaj|_^ 
'Will  be  finished  with  a  screw  and  ferule* 

FLUES  of  nny  tUckeeMi  of  nelel,  ar  l^ifUis  nudtt  18  Ieet,.m4^  ^tp  'ffti^  .AhMu 
welded  wrought  iron  tubes,  for  water,  steam,  and  gas.    Extra  heavy  tubes  madis   te 


FocMJkta  OQ^  t^^  SAMUEL  GRIFFITHS,  No.  13  North  Seventh  Stival,  PhO*. 
dalphie,  u^  A.  B.  WOOD,  No.  S3  Piatt  Street,  New  York,  or  at  our  Works. 

' '  '    «EYPin»,'rtd**mjs&co,. 

Boailing,  Pmui^ 
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The  Journal  of  the  Franklin  Institute 
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He  dstennined  to  ofler  a  liberal  compensation  for  original  articles  on  the  sttbjeets  to 
Mcb  this  Joamal  is  deroted;  and  they  accoidingly  invite  mechanics  and  men  of  science 
^esauBUicale  their  observationa. 
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B.  H.  BARTOL, 
J.  VAUOHAN  MERRICK, 
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PASCAL  IRON  WORKS. 

Establlsbed  In  1831* 

ORRIS,   TASKER   1^   Co., 

MANUFACTURERS  OF 

Wrou|;ht  Iron  Welded  Tubes, 

I -inch  to  7  inches  bore,  tor  Stbax,  Gas,  Water,  Ac,  with  T's,  L's  Stops,  Vai.vks, 
Ac,  with  8crew  Joints  to  suit  tubes.  Malleable  Iron  and  Brass  Fittings,  Cilasn 
BlOHrer  Tubes,  Blasting  Tubes,  6Le. 

Galvanized  Tubes  and  Fittings  as  abov9. 

Lap-ivelded  Boiler  Flues, 

li  to  8  inches,  outside  diameter  cut  to  a  speciSc  length,  20  feet  or  under. 

Artesian  Well  Pipes 

Of  wrought  iron,  screwed  together,  flush  inside  and  out. 
Colls  Of  Tube   For  boiling  and  evaporating  by  steam  or  hot  water. 

Tuyere  €olls. 
For  Blast  Furnaces,  and  tube  cut  and  fitted  to  plans  and  specifications  eent. 
Double  Kettles,  For  steam  boiling  and  evaporating,  and  cooking  by  steam. 
Drying  Closets 
Heated  by  steam ;  Wash  Houses  and  Steam  arrangements  for  Public  Institutions   and 
Private  Houses.    Steauft  ClOSetS  and  Hot  Tables,  for  Hotels  and  ResUurants. 

Warming  and  Ventilating 

Steam  and  hot  water  apparatus  of  the  most  approved  plans,  for  Factories,  Public 
Buildings,  Hotels,  Private  Dwellings;  Green  Houses,  Ac,  constructed  and  adapted 
to  the  buildings  to  be  warmed. 

Hot  Water  Apparatus; 

TaSker'S  Patent  Self-Regulating  Hot  Water  Apparatus,  for  Private  DweUin^s, 
School  Houses,  Hospitals,  Green  Houses,  dec 

Iron  &  Brass  Castings, 

of  every  description. 

Gas  Works  Castings: 

Ketorts  and  Bench  Castings  for  Goal  Gas  Works ;  Street  Mains,  Bends,  Branches, 
Drips,  Lamposts,  Lanterns,  &c. 

Rosin  CS-as  Apparatus, 

For  Factories,  Public  Buildings,  Hospitals  and  Piivate  Dwelliugs. 

Artesian  Well  Pipe, 

of  Cast  Iron,  6,  8,  iO  and  13  inches  diameter,  with  wrought  bauds,  or  screw  coupled  ;    ^ 

flush  inside  and  out. 

Green  House  Pipes  and  Boilers; 

Fire  Douid  and  Frames,  Hot  Water  Pipes  for  Foicing  Beds,  Pineries,  Garden  Rollers,  &c;. 

Conduit  Pipes,  Pavement  Gutters,  Soil  Pipe. 
BATH  TUBS, 

Sinks,  Sewer  Traps,  Soil  Pans  and  Traps,  and  Water  Closet  arrangements. 

SCREWING  MACHINES, 

Drill  Stocks,  Stocks  and  Dies,  Taps,  Reamers,  Drills,  Pipe  Tongs,  and  a  general 
assortment  of  Gas  and  Steam  Fitters'  Tools  and  Materials. 

WORKS,  South  Finii  Sl  Franklin  Sis.  PnillDSirail 

WARKHOVSE  &  OFFICE^  No.  rZ09  So.  3d  St.  lOlllAliAbrttlll. 

STEPHEN  MORRIS,  CHAS.  WHEELER.  Jr  , 

TfiOS.  T.  TASKER,  Jr.  8.  P.  H.  TASXEB. 
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SUPERIOR  DRAWN  COPPER  TUBES, 

FOft 

Iiocomotive^  Marine,  &  Stationary 
Boilers, 

MANUFACTDBED  BY 

AMEEICAN  TUBE  WORKS, 

BOSTON,  MASS. 
MBEPH  H.  COTTON,  TreM.,  106  State  Street. 


CELZiUIiAR  GAS  RETORTS. 

C.  M.  CRESSON'S  CELLULAR  GAS  RETORT— PafewM  Oct.  3, 

1854 — adapted  to  the  manafacture  of  GAS  from  Hosin,  Coal,  Wood,  dec,  and  now  in 
aae  at  the  Philadelphia  Gas  Wof  ks.     Patent  Rights  for  sale. 

F«r  iatematioii,  apply  to  HBNRIT  8.  HAGERT,  Attorney  for  Patentee, 

S.  E.  Corner  <tf  Walnot  and  Sixth  Streets,  Philadelphia,  Pa. 

EDWARD  S.  EENWICK, 

SOLICITOR  OF  PATENTS  IN  THE  UNITED  STATES,  AND  IN  FOREIGN 
COUNTRIES,  AND  EXPERT  IN  PATENT  CAUSES. 

0^,  335  Broadtoai/,  JVew  York. 

'   -  SAMUEL   MoELROY, 

CXVXXi     ENGINEBR. 

Surveys  and  Haris  made  in  al!  departments  of  Construction.    Special 
attention  paid  to  Water  Works,  willi  or  \rithoat  pumping  supply. 

Oftioxs. 

19  NaMau  St,  New  York.  Engineer's  Office,  Water  Works,  Brooklyn. 

Box  2837,  P.  O.,  New  York. 
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NASMYTB'S 
Patent  Direct  Action  Steam  Hammer. 

{Merrick  &  Sans,  Jlssigneet  of  the  Patau  for  the  United  States.) 
The  undesigned  call  the  attention  of  Iron  Manufacturers  to  the  Nabntth  Patxitt  Stsax 
Hamxer,  now  so  generally  introduced  into  this  and  other  countries,  of  which  they  are 
the  assignees  and  sole  Agents  for  the  United  States.  Up  to  the  present  time  there  have 
been  made  by  the  Patentees  in  England,  for  that  country  and  the  Continent  of  Europe,  be- 
tween two  hundred  and  fiAy  and  three  hundred  hammers,  for  Government,  Railway  Campa 
nies.  Copper  Works,  Forges,  and  Engineering  establishments;  and  the  undersigned  have 
made  for  this  country  upwards  of  forty,  varying  in  size  from  500  lbs.,  falling  1^  ft.,  to  6  tons, 
falling  6  feet.  They  can,  therefore,  confidently  urge  its  merits  upon  the  trade,  and  are 
provided  with  certificates  in  its  fiivor  from  many  parties,  (who  have  one  or  more  in  use,) 
which  will  be  shown  upon  application. 

The  advantages  of  this  Hammer  over  all  other  forms  are  as  follows: — 
1st,  The  Ram  falling  vertically,  the  surfaces  of  the  bitts  upon  it  and  the  anvil  are  always 
parallel,  giving  facilities  for  flattening  a  ball  or  faggot  of  any  thickness;  and  the  fall  being 
far  greater  than  that  of  any  helve  hammer,  a  much  thicker  mass  may  be  placed  under, 
without  choking  it. 

2d,  The  intensity  of  the  blow  may  be  modified  instantly  by  the  attendant,  bo  as  to  suit 
the  work;  and  the  Ram  may  in  like  manner  be  arrested  in  its  descent  at  any  point,  so  that 
it  is  more  completely  under  control  than  any  other  form  known. 

3d,  It  may  be  adapted  to  any  description  of  work,  whether  for  hammering  blooms, 
making  heavy  forgings,  or  the  ordinary  light  forgings  for  machine  shops;  for  beating  cop- 
per, or  crushing  stone,  &c.,  Ac,  The  form  of  the  aide  frames,  can  be  altered  to  suitcir- 
cumstanc4>s,  so  as  to  allow  free  access  on  all  sides. 

4th,  It  requires  no  Steam  Engine  to  work  it;  hence  the  friction  and  other  losses  incident 
to  the  ordinary  hammer  are  materially  reduced.  In  Forges  the  waste  heat  from  the  fur- 
naces gives  ample  steam  to  work  it.  Every  Hammer  is  provided  with  self-acting  and 
hand  gearing. 

For  terma  an^  other  particulars,  apply  to 

MERRICK  St  SONS, 

Southwatk  Foundry,  Philadelphta. 
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ORIGINAL 

LAP-WELDED  IRON  AND  STEEL  BOILER  TUBES,  SAFE 

FROM  END  TO  END. 

PARIS'  PATENT  ENAMELED  IRON  PIPES  AND  PUMPS, 

FOR  WATER  SUPPLY,  ACIDS,  &c. 

SOLE  IMPORTERS. 

PKOSSEK*S  PATENT 

SURFACE  CONDENSERS  for  high  pressure  steam,  with  sea  or  other  bad  boiler  vrater. 
Ganges,  3-catter  Drills,  Coantersiuks,  Tobe  end  Catting  Bars,  Expanders,  Tabe  Scalers, 
Steel  Wire,  Whalebone  Brashes,  and  Pall  Lever  Wrenches. 
Tabe%  piaio  or  enameled,  screwed  together  for  ARTESIAN  WELLS. 

THOS.  PR0S8ER  &  SON. 

88  Piatt  Street,  New  York. 


M.  W.  BALDWIN  &  Co^  PhUadelphia. 

ManofiLcture  LOCOMOTIVE  ENGINES  of  the  most  approved  constraction,  and 
perfect  adaptation  to  all  the  variety  of  circumstances  under  which  they  can  be  usefaliy 
employed  ;  ranging  in  weight  from  ten  to  thirty-six  tons,  and  using  one-half,  two-thirds, 
three«fourths,  or  the  whole  weight  for  adhesion,  as  the  grade  of  the  road,  or  business  to  be 
done,  may  render  desirable  or  necessary. 

Patterns  of  various  sizes  of  each  of  the  following  plans,  viz : 
Plan  A  and  B,  1  pair  drivers  and  tracks,  for  Passenger  business  exclusively. 
"      C,  S        *«  •*  **  or  Freight  business. 

••     D,  3        «  "       ) 

*<     D,  3        «  **       >  for  Freight  bosiness  exclusively. 

«     E,  4        "  "       ) 

The  D  and  E  Plans  are  particularly  adapted  to  roads  having  heavy  grades  and  abrupt 
curves.  The  temporary  track  connecting  the  Eastern  and  Western  divisions  of  the  Vir^ 
gioia  Central  Railroad,  having  grades  of  296  feet  rise  per  mile,  and  curves  of  300  feet 
n^os,  has  been  sqccessfully  worked  for  two  years  past  by  six-wheel  D  Engjnes  of  our 


Tke  materials  and  workmanship^  effieieney  and  durability,  economy  of  fuel  and  re* 
poire,  are  gaarantied  eqiail  to  any  other  enguies  in  use. 

~~  DRAWING. 

rE  subscriber  would -respectAilly  inform  his  friends  and  the  public,  that  he  con- 
tinues to  give  instruction  in  MACHINE,  ARCHITECTUKAL,  TOPOGRA- 
PHICAL,  and  LANDSCAPE  DRAWING,  and  PAINTING  in  OIL  and  WATER 
COLORS.  *Day  and  Evening  Classes  at  the  office,  and  instructions  given  in  Schools  and 
Families.    Drawings  for  Patent*  ewmctly  made,  aad  DeaifMs  fiynished. 

loilN  KERN, 
ff.  W.  Comer  Tentik  and  H^fif  Street*, 

late  No.  63,  Filbert  Street,  near  lOth 

F.  F.  ROTHNtMSL,  Esq.,  D.  R.  A8Htt>N,  Esq. 

JESTER  HARDING,  Bsq.,  W«. HAMILTON,  Aetuary  #V.  Inst. 
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T  H  E  (?B  KX  rrAlit  ftl  (JAU  'A  JCK  W)  R  E I G  N 

Pateiit  Agency  OjBices. 


SiTElVTORS  SiBCCRE  tOTWt  RIGHTS. 


HOW  TO  OBTAIN  LETTERS  PATENT. 


MESSRS.  MUNN  &  Co.,  Eilitors  and  Proprietor*  of  the  Sdeniijie  American,  are 
couducting  the  roost  succeasful  aoxhct  for  securing  the  Rights  op  iNYxirTOBS,  to  be 
found  in  the  United  Stit(<&  They  have  been  persona)^  ibmitiir  -^ith  the  progress  of 
Invention  and  Discovery  4br  the  past  fifteen  ye^rs,  and  have  prepared  and  conducted  within 
this  period  more  Patent  cases  than  any  other  Aoxncr  is  thx  Wokld.  As  an  evidence 
of  the  coniidenee  reposed  in  their  ability  and  integrity,  they  may  with  propriety  refer  to 
the  extraordinary  fact  that  nearly  TWO  THOUSAND  PATENTS  have  issned  to  their 
clients  during  the  brief  space  of  only  TWO  YEARS ;  and  during  the  same  period  they 
have  examined  through  their  efficient  Branch  Office  in  Washington  into  the  novelty  of 
about  eighteen  hundred  Inventitmt,  thus  affording  to  them  a  knowledge  of  the  contents 
of  the  Patent  Office  unrivalled  by  any  existing  agency.  Not  only  this,  but  more  than 
one-half  of  all  the  Patents  secured  by  American  citizens  in  European  countries  are  taken 
through  MUNN  &  C0.*8  AGENCIES  IN  LONDON,  PARIS,  BRUSSELS,  BER- 
LIN, AND  VIENNA. 

Circulars  of  Advice  How  to  Sbcytrx  Akbriciit  ahd  FoaxioH  Patxhts, 
will  be  sent,  free  of  charge,  to  all  who  may  wish  for  them.  Messrs.  Munn  &  Co.'s  prin- 
cipal Ofiicev  in  New  York  are  removed  from  128  Fulton  St.  to  the  spacious  rooms  in  the 
new  Park  Buildings,  Nos.  37  Park  Row,  eastern  side  of  the  City  Hall  Park,  and  145 
Nassau  St.,  where  all  communications  should  be  addressed,  and  where  Inventors  are  cor- 
dially invited  to  call  whenever  they  visit  the  city.  Their  Branch  Office  in  Washington 
City  is  on  the  corner  of  F  and  Seventh  Sts.,  directly  opposite  the  Patent  Office.  Munn 
&,  Co.  refer  by  permission  to  Judge  Mason,  Ex-Commissioner  of  Patents,  and  to  over 
8kve7  Thousand  Inventors  in  the  United  Stales  whose  papers  have  been  prepared  and 
prosecuted  through  their  Agency.     Address 

MUNN  &  CO., 

No.  37  Park  Row,  New  York  City. 


AMERICAN  AND  FOREIGN  OFFICE 

FOR 

PROCURINGPATENTS. 

LOW,  TTARTTTITJ.  &  Go., 

Solicitors  ofPatenUfor  IiwenUoni^  dnd  Editors  of  the  Inventor. 

304  BROADWAY,  corneiof  DUANE  Street, 

third  block  above  City  Hal],  New  Vor]|. 

LEMUEL  W.  SERRELL. 

SOLICITOR  OF  AMERICAN  &  FOREIGN  PATENTS, 

Jfo.  121  Jfassau  Street^  JVeto  Yorky 

Pfepares  Machnnieid  prnwingji;  Specificallons,  Qav^tflb'A|Nisiiai<n^  ^ce^  "D^  tranaacts 
aH  other  business  4aoiv«e«ted  with  f^taining  letters  Fat^nl  ia  th«  Unittd  9tBte«  and  For- 
eign Countries  with  promptneas  and  dispatch. 
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FHnifttffififmft  AeCKCTFOKF&OGVfiimPATEnS 

IN  THE 

UNITED  STATES  ANT>  EUROPE, 
FORREST  PLACE  No.  123J  SOUTH  FOURTH  STREET, 

PHILADELPHIA. 


AGENCIES  W  LONDON,  EDINBURGH,  DtJBLIN,  MANCHESTER, 

PARIS,  BRt788EL9,  VIENNA,  LEIP8IC,  BERLIN, 

AND  OTHER  EUROPEAN  CITIES. 


H.  HowBon  prepares  Specifications,  Drawings,  Deeds  of  Assign  men  t,  conducts  Inter- 
leieDoes,  Appeals,  Applications  for  Re-issues,  Extensions,  &Cm  attends  to  the  filing  of 
Caveats,  Reports  as  to  the  Patentability  and  Utility  of  Inventions,  and  also  acts  as  Consult- 
iaf  Attorney  to  either  counsel,  plaintifi^  or  defendant,  in  suits  at  ta«r  respecting  Patenti. 

As  H.  H.  visits  Washington  monthly,  he  is  prepared  to  take  charge  of  rejected  appli- 
cations, and  argue  such  cases  before  the  Examiners  and  Commissioner,  thus  saving  to 
inveBton  the  aonoyaace  and  ezpenae  of  personal  visits  to  Washington. 

Burlington,  Iowa,  October  2,  1857. 
DsAB  Sjk  : — I  take  this  occasion  to  state  to  you,  that  for  several  years  past  I  have  been 
acquainted  with  the  manner  in  which  you  have  conducted  your  business  as  Patent  Soli- 
citor. This  has  always  been  highly  creditable  to  yourself,  and  satisfactory  to  the  Patent 
Offioa.  You  understood  your  cases  well,  and  presented  them  in  that  intelligible  form  which 
generally  insured  success.  I  make  this  Certificate,  in  hopes  that  it  may  be  serviceable  to 
jeain  continuing  to  find  that  employment  in  your  profession  to  which  your  industry, 
ifilelUgence,  and  courteous  bearing,  so  justly  entitle  you. 

Youra,  very  truly,  CHARLES  MASON, 

ToHivnT  Howsov,  Esq.  Late  Commumiontr  of  PaUnit. 

THOMAS  D.  STETSON, 

MdcTianical  Engineer  and  American  and  Foreign 

PATZ9NT  AGENT, 

^  No.  6  TRYON   ROW,  N«w  Yoek. 


HENRY  E.  ROEDER, 

MECflANICAL  ENGINEER  AND  PATENT  AGENT, 

JVb.  346  Broadway^  JVlew  York. 

Afflicattons  for  Letters  Patent  for  the  United  States,  and  every  country  in  Europe, 
made  oo  the  moat  reasonable  terms. 


J.  R.  &  H.  S.  ROBINSON, 
CONSULTING  &  SUPERINTENDING 

STEAM   ENGINSSRS, 

NO.  7  BIGELOW  UBRARY  BUILDING, 

CLJNTOIT, 
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No.  333  WALNUT  8TBBST, 

PHILADELPHIA, 

OFFERS   BIS   SIR V less 

For  tlie  examination  of  Oresy  Minerals^  Miiteral  Waters^  SoilSy 
Marmresy  and  other  Chemical  Products. 

ALSO  IN  opma  ms  vMramioVAi.  ABTiCBa.2n>  opi:nox 

ON  THE  YALUE  OF  MINES  AND  MINERAL  LANDSi 

AND  ON  CHEMICAL  QUEST10NS|  ETC. 

:o" 

JK^A  limited  number  of  Students  taken  in  Analytical  and  Practical 
Chemistry,  Mineralogy,  Geology,  and  Metallurgy. 

L&BOIULTORT  FOR  PRACTICAL  AND  ANALYTICAL  CHEHISTET 

ESTABLISHED  IN  1836. 

The  sabBcribexR  continue  to  give  their  personal  attention  to  inatruction  in  PfiACTI- 
CAL  CHEMISTRY,  MINERALOGY,  AND  GEOLOGY,  according  to  the  method 
which  they  have  pursued  successfully  during  the  past  twenty-two  years  in  this  city.  A 
commodious  and  well  furnished  Laboratory,  a  large  and  select  Librart  of  practicti 
and  scientific  works  in  the  English,  German,  and  French  langusges,  together  with  mio- 
eral,  geological,  and  tecfinical  CoLtecTiONS,  offer  every  facility  to  the  student. 

ANALYSES  of  Ores,  Minerals,  Soils,  Waters,  Vegetable  substancea,  and  the  prodac- 
tionsof  Art  will  be  carefully  executed.  Persons  residing  at  a  distance  may  send  by  letter 
small  average  samples  of  ores,  earths,  dtc,  weighing  from  100  grains  to  one  ounce. 

The  various  applications  of  Chemiafry  to  Manufactures,  Agriculture,  Medicine,  and 
Pharmacy  will  receive  special  attention.  Where  it  is  practicable,  researches  will  be  in- 
stituted and  opinions  given  on  all  chemical  questions. 

Apply  to  Wm.  Hamilton,  Actuary  of  the  Franklin  Institute,  or  to  the  rabscribera, 

BOOTH5  C^ARRBTT  3l  CAM  AC, 

At  tbfl  LftboTvtory,  Chant  Street,  10th  St.  between  Market  and  Cheatnut  Sts. 

JAMES  C.  LANE, 

BX-CHIIF  INQINEIR  QF  BZFLORATIONS  IH  SOVTU  AMEBICA,  AC. 

MECHANICAL  AND  CONSULTING  ENGINEER, 

TIMES  BUILDING,  No.  41  PARK  ROW, 

Room  JVb.  4.  JVew  Ycrk. 


PATENTS  NEGOTIATED. 

Drawings,  Specifications,  and  Models,  (metal  or  wood,)  Applications  for  Patents,  mnd  all 

business  wbatover  cottuected  vnih.  Patanis  altended  to  Vilh  ^donomy  and  dispatch. 

Application  for  Patent,  including  drawings,  specification,  and  Patent-Office  foea,  9^60. 
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LOCOMOTIYE   ENGINES 

ConttractcJ  with  t)TMPPt:L*S  PAT£:NT  BOILER,  unite  and  combine  all  the  mechani- 
ral  and  physical  characteristicB  essential  to  the  thorough  and  economical  consumption  of 
fiiel,  whether  Coal  or  Wood.  The  practical  results  which  have  followed  its  introduction 
tD<i  Vfa»  are  natli^ia  of  official  record  in  the  Reports.of  the  Philadelphia,  Wilmington, 
and  paltimoie  Railroad  Company,  iM^d  other  Railroad  ^Companies,  whose  poncurrent  tes- 
tikaonj' demonstrates  its  efficiency  and  its  success. 

The  DIMPFEL  COAL  BURNER  haspa^ed  throu^^h  the  preliminary  ordeats  of  trial 
tiid  experimeiit  ■  The  plan  of  tliia  Boiler  is  based  on  sound  philosophic  principles,  and 
bcnee.its  efficiency  ft^d  pueoess  ip  geoeratipg  steam,  with  less  wsioht. 

It  will  be  seen,  by  the  cut  above,  that  the  bent  up  Water  Tubes  terminate  at  the  crown 
of  the  fire-box  at  one  end,  and  communicate  with  the  water  space  at  the  other  or  farther 
eod,  thus  bringing  the  water,  mechanically,  from  the  colder  or  farther  end,  directly  over 
tile  fire,  absorbing  the  greater  part  of  the  heat,  and,  at  the  same  time,  overflowing  the 
crowD,  keeping  it  cool  and  protecting  it  from  being  overheated,  and  thereby  preventing 
explosion,  in  case  the  water  should  fall  nraeh  below  its  ordinary  level ;  and  also  ixcrxas- 
ns  TBK  HKATiao  suRf  ACS  TUBS*  FOLD  wiTvtv  THE  FiRK-BOX.  The  beod  in  the  tubes 
enables  them  to  yield,  and  thus  relieve'  the  joints  from  undue  strain,  caused  by  the  un- 
eqtial  expansion  and  contraction. 

The  heated  products  of  combustion  not  being  separated  by  passing  through  tubes,  as 
» the  case  in  tJie  due  tubular  Boilers,  by  proper  appliances  combustion  is  maintained, 
■oong  the  tubes,  the  whole  length  of  the  Boiler. 

Of  one  of  the  Engines  constructed  with  the  Dimpfel  Boiler,  8.  M.  Felton,  Esq.,  Presi- 
dent of  the  Philadelphia,  Wilmington,  and  Baltimore  Railroad  Company,  in  his  Annual 
Report  for  the  year  ending  November  30,  1S58,  says  : 

"The  Dimpfel  Engine,  Daniel  Webster,  has  run  £the  Great  Express  Train]  during  the 
jear,  32,786  miles. 

Cost  of  Coal  consumed,  •  •         $1973-15 

Cost  of  Wood  for  kindling,  .  .  167-70 

ToUl  cost  for  fuel,  $  dl46-85  " 

Cost  per  mile  run  6  52-100  cents.  *<  Avenge  number  of  cars  dovm,  9} — average  num- 
ber of  cars  up,  10.'* 

Wilmington,  July  9,  1858. 
8.  M.  Feltoh,  Esq.— Dear  Sir:— The  [Dimpfel]  Engine  Henry  Clay,  ran  7J  [trial] 
tripsin  June,  1858,  between  Philadelphia  and  the  Sufquehanna' River,  940  miles.  *     * 
Coal  per  mile,  20  49-100  lbs.    Co;il  cost  pe^  mile  ran,  3  8-10  cents.    Average  cars  each 
WSJ,  stfen  long  ears,  passenger  train. 

Wm.  Stbabits,  Matter  Machinist  P.  W.  6c  B.  R.R. 
For  fyfther  infomration,  addrestf,  F,  P.  Df  MPFBU  Pai ladxlphia. 

REPORT  of  the  COMMITTEE  appointed  by  the  FRANKLIN  INSTITUTE 

to  experiments  on 

THE  STRENGTH  OF  MATERIALS  EMPLOYED  IN  THE  CON- 
STRUCTION  OF  STEAM  BOILERS, 
BhtBtrakd  f&ith  10  Copperpl^tt€9.    Price,  f^SO. 
A  few  ooptes  can  be  had,  on  ajiplication  to 

WiLLUM  HAMILTON,  Aettutry, 

Hall  of  the  Franklin  institvttb 
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FOWLEB  &  WBI.L8, 

AGENTS  FOR  OBTAINING 
AMERICAN  AND  FOREIGN  PATENTS, 

No.  308  BROADWAY,  NEW  YOBX. 

L.  N.  FOWLER,  S.  R.  WELLa 

THOMAS  P-  HOW,  Niamey. 


While  vpt  tran?aft  genentlij^  business  of  every  descripfioA  relating^  to 
applications  for  Patents,  we  invite  the  patronage  of  the  pablie,  more 
especially,  in  contested  eases,  particularly  those  of  appeal  and  iDter« 
ference.  In  examining  an  application  which  has  been  rejected  in  the 
hands  of  other  Agents,  we  usually  charge  a  fee  of  five  Dollars  ;  and  if 
on  such  examination  we  deem  it  tenable,  we  will  in  most  cases  prosecute 
it  on  supplementary  proceedings,  on  being  secured  the  payment  of  a 
suitable  fee  upon  the  issue  of  the  Patent. 

PALMEE^S^  ABM  AND  LEG~ 

Mb,  Palmkb  has  the  pleasure  of  announcing  that  he  has  completed  the  IjrrzvTioar 
of  the  Arm  ;  and  he  believes  it  to  be  at  least  equal  in  all  respects  to  the  Patbnt  Lx«* 
To  secure  Ahws  wiihin  six  months,  orders  should  be  sent  immediately ,  as  hundreds  ot 
~  applications  are  now  on  file. 

The  Anx  and  Haitb  imitate  the  natu- 
ral ones  very  nearly  in  appearance  and 
motion — all  the  joints  beinjg^  copied  with 
_  great  precision,  and  rendered  useful  to  as 

^PHII^ADEIjPMIA.  J^:^!^^  extent  hitherto  unapproached. 

PALMER'S  PATENT  LEG 

Has  been  exhihited  at  thiity  Exhibitions  of  distiftgaisbed  acientitc  societies,  in  compe- 
^tioD  with  all  other  substitutes,  and  has  ui  btbbt  ikbtaitob  been  declared  **  tbx  bb^t" 
artificial  limb  extant. 

In  addition  to  thirty  Gold  and  Silver  Medals  (or  first  premiums^  awarded  the  Inventor, 
by  Scientific  Societies  in  the  United  Sutes,  he  was  (by  the  unanimous  approval  of  an  in- 
terqatiooal  Council  of  distinguished  Surgeons,)  honored  with  the  award  of  the 

PRiZB  MEDAL, 

At  the  WORLD'S  EXHIBITION,  in  London  (V9b\),  and  also  wttb^he 

SILVER  MEDAL, 

(Only  TiMt  Class  Prixe,)  at  the  New  York  Orysfal  PBlBeB<lSSa),  foe 
"THE  BEST  ARTIFICIAL  LEG." 


**THE  BANE  AND  ANTIDOTE," 

Is  the  title  of  m  Jovrnal  pttblisbed  tot  gratt^tdas  dictributioA  Attoki^  Surgeons,  and  per- 
sons who  have.au0e|rad  .Mipolatipn  of  limbs.  This  paM^ci  m\JiX  ^  nm^  postaga  paid. 
to  every  applicant.  Address, 

-     BtFBANK.  PALMER,  Surgeon-Artiat, 

1330,  Chemnt  Str«et,  PhiladelpluB,  Pa. 
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Wot  the  Journal  of  the  Fnnklln  In«titate. 

Steam  and  U$  Condensation.    By  Thomas  Prossbr,  C.  E. 

CContinued  from  Vol.  xxzvii.  page  366.) 

CHAPTER  VIII. 

Comparative  Remits  of  Experiments  made  April  28f%  and  May  Zd^ 

1869,  with  other  Experiments  and  Remarks  thereon. 

This  Chapter  is  devoted  to  Remits  and  their  concomitants.    And, 

First.  To  the  actual  cost  (in  eoal)  of  production  of  steam  from  wa- 
ter at  100^  C.  The  grate  and  recipient  heating  surfaces,  and  the  rela- 
tive weights  of  coal  employed. 

Secondly.  Tq  the  surface  required  for  its  condensation. 

Thirdly.  To  its  abstract  practical  value^  irrespective  of  the  means 
employed  to  make  it  available  as  a  motor.  If  no  one  dreams  of  hold- 
ing the  minter  responsible  for  the  misuse  of  his  manual  coinage,  why 
should  another  minter  be  held  responsible  for  the  misuse  of  his  men- 
tal coinage  ?  Enough  for  me  to  produce  the  steam  and  condense  it 
economically,  leaving  to  the  mechanical  engineer  the  responsibility  of 
its  application. 

Steam  has  a  fixed  mercantile  value,  even  as  gold  has,  but  it  is  far 
more  liable  to  abuse ;  for  all  know  the  value  of  the  latter,  but  few 
know  any  thin£  about  the  former  as  an  article  of  merchandize. 

Hence,  I  take  no  account  (except  incidentally)  of  the  mere  fact, 
that  the  steam  in  these  experiments  was  actually  used  in  a  steam 
engine  in  the  usual  manner ;  but  I  must  not  omit  the  fact,  that  after 
havinff  been  so  used,  it  entered*  the  condensing  apparatus  perfectly 
dry,  snowing  beyond  all  doubt,  not  only  that  there  had  been  no  prim- 
ing, that  no  vesicular  water  had  gon^  over  with  the  steam;  but  also, 

Tou  ZXXVIIL— Third  8iaiB8«— No.  8.— AuausT,  1859.  7 
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that  there  had  been  no  condensation  in  the  cylinder.  When  this  has 
been  done,  all  has  been  accomplished,  which,  in  an  economical  point 
of  view,  superheating  the  steam  admits  of,  ^although  the  advocates  of 
the  separate  superheating  ignore  the  fact,  excepting  the  late  Dr. 
Haycraft,  who  formerly  belonged  to  that  ultramontane  party,  but 
whose  imitators  do  not  appear  to  have  attained  one  rational  idea  on 
the  subject, 

I  shall  institute,  a  comparison  with  my  own,  of  the  evaporative  effeeU 
of  two  other  boilers  made  and  manned  for  the  purpose,  and  shall  show 
as  conclusively  as  the  case  admits  of,  that  no  such  immunity  from 
priming,  or  going  over  of  vesicular  water  with  the  steam,  can  be  claim- 
ed for  them,  and  therefore  in  comparing  those  boilers  with  mine,  after 
making  due  allowance  for  the  additional  total  heat  in  my  steam  as  well 
as  for  its  superheat,  both  of  which  operate  equally  in  preventing  con- 
densation in  the  cylinder,  my  boiler  is  still  compared  with  them  at  an 
unknown  disadvantage,  because  it  is  impossible  to  divine  how  much 
unconverted  water  went  over  with  their  steam. 

The  proof  offered  is  universal  experience,  which  confesses  that  all 
ordinary  boilers  prime  more  or  less,  or  carry  over  vesicular  water  . 
with  the  steam.  This  point  is  too  important  to  be  passed  over  without 
further  inquiry.  Watt  never  knew  what  became  of  much  more  than 
half  of  the  water  which  his  boiler  got  rid  of,  at  least  he  could  only 
account  for  about  that  quantity  as  steam.  The  boilers  of  H.  B.  M. 
Steamer,  the  ^^JBeSy"  took  1080  Bbs.  of  water  from  a  tank,  but  only 
680ft>s.*  were  ever  accounted  for  per  indicator.  The  Manchester 
engineers,  too,  with  the  same  system,  have  recently  got  out  of  their 
boilers  12*25  &)s.  of  water  for  1  pound  of  coal  consumed.  But  the  Ad- 
miralty engineers  who  were  sent  to  examine  into  the  matter,  although 
they  were  "  witnesses''  who  saw  sights  of  11*06, 10*97,  and  even  12-44 
Bbs.f  of  water  evaporated  by  1  pound  of  coal,  cruelly  close  their  Re- 
port by  observing  that  they  ^^  had  some  doubts  as  to  the  dependence 
that  might  be  placed  on  the  feed  apparatus  for  the  boiler,  with  refer- 
ence to  the  exact  quantity  actually  entering  the  boikr  as  measured 
to  the  feed  apparatus  and  registered  by  the  meter.  Priming  of  the 
boilers  was  evidenced  in  an  especial  manner  on  the  first  and  second 
day's  experiments ;  it  was  not  constant,  but  intermittent.  Owing  to 
these  circumstances,  we  cannot  place  so  much  dependence  on  the  ac- 
curacy of  the  results  of  the  experiments  as  could  be  wished."  J 

A  very  mild  way,  indeed,  of  intimating  that  the  experiments  were 
really  of  no  value  whatever,  because  the  palm  for  evaporation  must 
necessarily  be  given  to  the  boiler  which  primed  most. 

What,  then,  are  we  to  say  to  the  reported  evaporation  of  15  pounds 
of  water  with  one  pound  of  coal  ?  Not,  certainly,  that  it  is  impossible ; 
but  it  may  just  as  well  be  made  20  or  even  80  by  improving  the  prim- 
ing of  the  boiler ;  not  that  any  of  the  ordinary  multitubular  ones  are 
deficient  in  that  qualification^  by  no  means,  but  it  is  desirable  to  know 
how  far  it  may  be  carried  with  a  pensive  public,  so  that  we  may  as- 

*  The  Indioator  and  DjBMBoneter  bj  Main  k  Brown,  page  81. 
t  OiTil  Engia««r  and  Architaet*8  Journal,  April,  I860,  pago  123. 
i  Hm  Mr.  laberirood'a  nBMrkt.  Alio  Jonmal  Franklin  InaUtate,  Vol.  nviU,  (dd  flertai,)  p«f«  S6S. 
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eerUin,  not  merely  which  feather  broke  the  (humbug)  cainel's  back, 
but  the  mretch  who  pnt  it  there.  One  would  think,  that  a  locomotiye 
of  Jive  hundred  horse  power*  wonld  do  the  job ;  but  no,  it  won't,  that 
has  been  tried  and  failed — make  it  camels  then ! ! ! 

Is  it  not  singular,  that,  of  all  the  experiments  made  on  the  evapo- 
ration of  water,  there  is  not  one  recorded  which  shows,  that  any  pre- 
caution had  been  taken  against  the  water  escaping,  uneonvertedy  with 
the  steam  ?  Few,  indeed,  take  the  trouble  of  recording  any  thing  but 
the  mere  results,  and  for  this  you  have  only  their  bare  word,  imich, 
in  this  matter-of-fact-age,  is  not  of  much  account. 

1st  Report,  1844. 

In  the  elaborate  Report  on  the  "  evaporative  power'*  of  coals,  made 
by  Prof.  W.  R.  Johnson,  in  1844,  by  order  of  the  Secretary  of  the 
U.  S-  Navy,  the  boiler  employed  was  30  feet  long  and  42  inches  diame- 
ter, set  in  brick-work,  with  a  furnace  underneath  it  at  one  end,  so  as 
to  expose  130  feet  superficial  to  the  action  of  the  fire.  Two  10-inch 
return  flues  containing  157  feet  superficial  within  the  boiler,  brought 
back  the  products  of  combustion  to  the  front  over  the  furnace,  from 
whence  they  escaped  into  the  chimney  stack,  having  been  exposed  to 
287  feet  superficial,  of  heating  surface.  But,  by  causing  the  gases  again 
to  traverse  twice  the  length  of  the  boiler,  90*5  ft.  superficial  more  sur- 
face was  obtainable,  making  377*5  ft.  superficial. 

The  grate  had  an  area  of  16-25  ft. =(5  x  3-25ft.)  being  as  1  to  17-66, 
and  1  to  23-23  of  the  recipient  heating  surface,  according  as  to  whe- 
ther the  one  or  the  other  of  the  above  described  methods  was  adopted. 
The  grate  also  admitted  of  a  reduction  so  as  to  make  the  proportion 
as  1  to  33-18  and  1  to  36-68  respectively.  The  grate  bajrs  were  f-inch 
thick  and  J-inch  apart.  The  consumption  of  fuel  per  foot  of  grate 
surface  did  not  exceed  8  pounds  per  hour,  and  the  pressure  of  the 
steam  was  less  than  7  pounds  per  square  inch  above  the  atmosphere. 

The  highest  evaporative  effect  with  one  pound  of  coal  was  10-7  lbs. 
of  water  from  212°  F.,  the  whole  steam  from  which  was  thrown  into 
the  chimney,  as  well  as  the  products  of  combustion  from  a  small  fur- 
nace, to  improve  the  draft. 

2d  Report,  1848. 

In  the  no  less  elaborate  experiments  on  the  "  Coals  suited  to  the 
Steam  Marine,"  by  Sir  Henry  de  la  Beeche  and  Dr.  Lyon  Playfair, 
in  1848,  by  order  of  the  British  Admiralty,  the  highest  evaporative 
effect  from  one  pound  of  coal  was  10*76  of  water  from  212*^  F.,  but 
the  steam  was  allowed  to  escape  without  note  or  comment  into  the 
open  air. 

The  boiler  employed  was  set  in  brick-work.  It  was  12  feet  long  and 
48  inches  in  diameter,  with  an  internal  flue  30  inches  in  diameter,  at 
one  end  of  which  the  furnace  was  placed ;  from  thence  the  products  of 
combustion  passed  to  the  other  end,  and  returned  alongside  the  boiler 
on  the  outside  thereof  to  the  front  again,  where  they  descended  and 
passed  under  the  bottom  of  the  boiler  to  the  chimney,  after  having 
operated  upon  197*5  ft.  superficial  of  recipient  heating  surface. 

•  Got  Qp  on  the  tappoNitkm  that  the  steiun  pr«Miire  In  the  cylinder  Is  the  nme  ai  thmt  in  tha  boll«r,uid 
ignoiing  the  '^bUst,**  and  beck  pieMore  which  it  cnoaM  on  the  piston. 
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The  ^te  was  2*5  ft.  x  2  ft.,  giTing  »n  area  of  5  ft.  The  grate  ban 
were  f-inch  thick  and  ^-inck  apart.  The  grate  surface  was  therefore 
as  I  to  39*5  feet  of  the  recipient  heating  surface  in  the  boiler. 

The  evaporation  was  about  80  lbs.  of  water  to  1  foot  of  grate  sur- 
face, which  does  not  differ  materially  from  the  American  experiments. 

8d,  My  Boiler,  1859. 

Now,  my  boiler  differs  in  every  conceivable  respect  from  the  two 
before  described,  for  it  has  no  grate  properly  so-called,  but  a  hollow 
water-slab  pierced  with  holes  and  short  tubes  expanded  therein.  The 
furnace  is  17  inches  square,  and  consequently  has  an  area  of  2  feet, 
on  each  foot  of  which,  16  lbs.  of  coal  per  hour  was  consumed,  being 
about  double  the  amount  consumed  on  those  before  referred  to,  while 
the  recipient  water-heating  surface  is  100  feet  superficial,  with  an  ad- 
ditional 50  feet  of  steam  superheating  surface.  This  large  superheating 
surface  adds  but  little  to  the  elasticity  of  the  steamy  but  greatly  to  its 
safety,  for  inasmuch  as  the  great  immobility  of  steam,  as  well  as  of 
other  gases,  prevent  rapid  absorption  of  heat  by  them,  a  large  surface 
is  required,  because  limited  to  a  low  temperature  on  account  of  the 
danger  attendant  upon  the  reverse  in  the  rapid  corrosion  of  the  boiler. 

My  boiler  is  of  the  upright  multitubular  kind,  with  tubular  water 
leg  furnace,  hollow  slab,  and  annular  generator. 

The  condensing  apparatus  is  of  the  slabannular  kind,  as  shown  by 
the  colored  plate  attached  to  Chapter  I,  and  with  the  boiler,  has  been 
examined  by  a  Board  of  Engineers  appointed  by  the  Secretary  of  the 
United  States  Navy.  The  same  Board  have,  as  I  understand,  many 
reports  to  make  on  boilers  and  surface  condensers*  besides  mine,  which 
may  thus  cause  some  delay,  and  therefore  I  have  thought  proper, 
without  anticipating  their  report  on  mine,  to  synoptisize  a  few  of  the 
facts  elicited  by  those  experiments,  and  principally  such  as  will  enable 
me  to  compare  the  "  evaporative  power"  of  my  boiler  with  those  before 
mentioned. 

My  boiler,  be  it  remembered,  has  been  in  constant  use  more  than 
two  years,  and  on  the  trials  did  nothing  but  its  ordinary  every  day 
work,  while  the  others  were  new  ones,  I  presume,  and  were  certainly  kept 
in  special  order  for  their  work,  and  had  philosophers  to  direct  the  firing. 

The  modus  operandi  adopted  in  the  experiments  will  be  understood 
by  a  reference  to  the  colored  plate  before  referred  to,  and  the  follow- 
ing observations. 

[But  previous  to  making  them,  I  may  be  permitted  to  observe,  that 
the  tank  method,  or  any  other  by  means  of  which  the  water  can  be  cor- 
rectly measured  into  the  boiler  under  examination,  is  the  only  correct 
preliminary  to  the  obtaining  of  correct  results,  because,  whatever  may 
escape  by  steam  leakage  is  just  as  much  ^'evaporative  effect "  as  that 
which  is  collected.  Nay,  even  the  water  leakage  of  the  boiler  is  so  too, 
provided  the  heat  from  it  dries  it  up  and  does  not  permit  its  collection. 

•  Why  are  not  Uiete  reports,  aocompanied  u  they  genorallj  are,  with  eorreot  drawings  of  the  apparatus, 
published  by  the  Secretary  of  the  Navy?  Some  of  them  are  foTaluable.  I  may  say,  ftom  the  little  that  ia 
Known  of  them,  that  they  are  probably  the  most  InTaloable  reports  which  our  Governmi'nt  Is  in  posacs^lon 
of  on  any  one  subject  WUl  not  some  of  our  Senators  call  them  np,  and  redeem  these  iuTaluable  papers 
fronobUvioB? 
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The  main  condenser  was  known  to  be  macli  larger  than  necessary, 
inasmuch  as  the  water  flowing  through  ittmcheeked,  would  reduce  the 
temperature  so  low  as  entirely  to  remoye  any  pressure  (abore  that  of 
the  atmosphere)  in  the  exhaust  steam  pipe. 

As  no  steam  of  any  account  would,  under  these  circumstances,  come 
from  the  bottom  connexion  of  the  main  condenser  with  the  reservoir, 
to  interfere  with  the  collection  of  the  water  of  condensation  therein,  a 
cock  was  put  into  the  reservoir  at  the  same  time  that  every  other  com- 
munication was  cut  ofil]  , 

The  steam  being  allowed  to  leave  the  boiler  and  pass  through  the 
engine,  deposited  any  y)il,  water,  and  any  other  substance  heavier  than 
steam  in  the  "dirt  trap/'  (NoTE.— The  "dirt  trap'*  varied  a  little 
from  the  one  shown  as  the  steam  first  struck  an  oblique  plate  forming 
one  side  of  it,  and  had  to  ascend  vertically  before  entering  the  con- 
densing apparatus,  thus  rendering  it  impossible  for  anything  but  pure 
steam  to  obtain  access  thereto,)  while  the  clean  steam  passed  on  be- 
coming condensed  in  the  main  condenser,  filled  the  reservoir  below  it 
up  to  the  cock  before  mentioned.  The  water  level  in  the  boiler  being 
noted,  state  of  the  fire,  weight  of  coal  to  be  supplied  from,  steam  pres- 
sure and  temperature  of  steam  and  water  in  boiler,  temperature  of  feed 
water,  and  other  observations  amounting  in  all  to  about  seventeen 
were  taken  every  fifteen  minutes. 

AVe  commenced  to  draw  ofi"  the  water  of  condensation  from  the  "reser- 
voirs" into  a  measure  holding  8  lbs.  of  water,  and  poured  its  contents, 
when  full,  into  a  funnel  fitted  for  the  purpose  of  conveying  the  water 
to  the  feed  pump,  a  mark  being  made  for  each  8  lbs.  poured  in  under 
the  strictest  supervision. 

Whenever  the  water-line  in  the  boiler  got  lower  than  the  level  fixed 
upon,  cold  water  was  added  to  bring  it  up.  Where  this  additional 
water  went  to  was  a*  matter  of  surprise,  for  not  a  particle  of  steam 
could  be  discovered  leaking  from  the  boiler,  but  as  the  supply  required 
increased  with  the  boiler  pressure,  it  may  be  that  the  principal  escape 
was  there.  There  are,  however,  several  connexions  where  a  slight 
escape  of  steam  was  visible  under  a  pressure  of  210  lbs.,  at  which 
sometimes  the  boiler  blew  off  in  consequence  of  stoppages ;  boiler  water 
will  waste  very  rapidly,  although  scarcely  perceptible  to  the  eye  or 
ear.  There  was  a  little  water  overflow  at  the  feed  pump,-  but  of  no 
collectable  amount.  Blowing  through  the  cylinder  twice  every  fifteen 
minutes  in  taking  indicator  cards,  would,  I  am  sure,  waste  more  than 
all  the  water  which  escaped  from  this  source.  The  presumed  greatest 
source  of  water  escape  on  the  first  day  was  the  suction  pipe  of  the 
feed  pump,  which  was  under  a  pressure  of  only  8  to  4  feet  of  water; 
that  was  remedied,  but  the  deficiency  of  water  was  increased  on  the 
next  day,  showing  that  the  leakage  was  somewhere  eke,  for  it  increased 
with  the  increase  of  .prelssuce.  The  boiler  stands  upon  four  legs,  is 
clear  all  around  it,  and  admits  of  thorough  examination.  These  are 
the  reasons  why  I  claim  that  all  the  water  which  entered  the  boiler 
was  evaporated  in  efiect  by  the  action  of  the  fu^  consumed. 
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Prosseb's  Patent  Boileb  and  Condenser. 

Synopsis  of  the  performance  of  the  boiler  and  condenser,  irhile  nnder 
charge  of  a  Board  of  United  States  Engineers  appointed  bj  the  Hon. 
Isaac  Toucey,  Secretary  of  the  Navy,  and  consisting  .of  B.  F.  Isher- 
wood,  Esq.,  senior  member  of  the  Board,  and  late  Chief  Engineer  of 
the  irar  steamer  ^^San  Jacinto^''  J.  W.  King,  Esq.,  Chief  Engineer  of 
the  Brooklyn  Nayy  Yard,  and  Wm.  £.  Eyerett,  Esq.,  late  Chief  Engi- 
neer of  the  war  steamer  ^^ Niagara.'* 

These  trials  of  the  boiler  and  condenser  were  continued  during  six 
days,  occupying  eight  consecutive  hours  of  each  day,  but  this  synopsis 
embraces  only  the  two  last  of  those  days,  and  will  doubtless  be  found 
to  agree  with  the  Report  of  the  Board  when  forthcoming,  so  far  at 
least  as  they  may  be  comparable  with  each  other. 

Stnopbib. 
Averages  of  obeervaiione  taken  every  fiflten  minute e. 
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Au/et  on  the  foregoing  Synopeii. 

a,  SuperheatinflT  the  iteam  and  its  eflecU. 

These  quutationa  are  the'best  approximations  attainable.  The  thermometers  could  not 
be  put  exactly  into  either  the  water  or  the  steam  of  the  boiler,  and  an  allowance  is  there- 
fore made  to  bring  the  temperature  up  to  correspond  with  the  pressure. 

If  this  steam  was  not  pure,  where  are  we  to  obtain  it  ?  Surely  not  from  the  ieet  boilers, 
either  American  or  English,  which  I  hare  described,  unless  indeed  we  are  prepared  to 
back  the  gross  insinuation,  that  the  tables  used  to  show  the  relative  volumes  of  steam 
and  ^ater  may  possibly  be  wrong  to  the  extent  of  even  "onc-A/i//"."* 

The  increased  amount  of  superheat  in  the  steam  on  the  last  day,  may  be  accounted 
for  by  the  fact,  that  the  smoke  tubes  and  passages  were  thoroughly  swept  out  the  day 
before,  whereas,  on  the  first  day*s  trial  they  had  not  been  swept  for  two  weeks. 

Superheating  the  steam  is  one  of  the  main  objects  of  the  boiler  arrangement,  at  the 
same  time  it  is  believed  to  be  the  lightest,  strongest,  and  most  effective  steam  (real  steam) 
generator  ever  produced.  This  is  the  boiler  referred  to  in  Mb  Journal  and  with  which 
I  challenged  any  boiler  in  the  United  States  to  compete,  it  has  now  been  more  than  two 
years  in  constant  use;  it  is  not  in  the  least  impaired,  and  is  fully  adequate  to  the  burst- 
ing of  any  other  boiler  in  existence  that  I  know  of. 

Nearly  all  tubular  boilers  are  known  to  prime  badly.  That  is  their  greatest  fault,  and 
yel,  we  tind  the  evaporative  effect  of  boilers  tested  in  such  a  manner  as  to  induce  the 
belief  that  priming  was  a  desirable  qualification,  and  those  boilers  which  primed  the  most 
are  usually  extolled  as  evaporating  the  most. 

The  water  being  measured  from  a  tank  and  pumped  into  the  boiler,  the  sooner  it  was 
got  out  again  through  the  cylinder,  the  better  for  the  character  of  the  boiler. 

The  remedy  for  priming  is  undoubtedly  superheating  the  steam.  There  is  no  priming 
when  that  is  properly  effected. 

h.  It  is  not  so  much  the  water  that  goes  into  the  boiler  which  is  of  any  importance, 
but  the  steam  whieJi  can  be  caught  uncondensed  after  it  has  left  the  cylinder  that  we 
want  to  know  about,  for  that  is  the  steam,  and  that  only,  which  has  done  the  work.  Of 
course,  it  is  not  possible  with  a  jet  condenser  to  ascertain  this,  and  the  only  alternative 
is  to  measure  it  by  the  indicator. 

The  system  which  I  here  recommend  is  entirely  trustworthy,  for,  between  the  cylinder 
and  the  condenser,  with  the  means  of  separating  the  steam  from  the  water,  from  what- 
ever source  the  latter  may  be  derived,  there  can  be  no  possible  source  of  error  unless  it 
be  against  the  boiler,  because,  even' if  the  condenser  is  leaky,  the  pressure  on  the  inside 
of  it  being  greater  than  on  the  ouUide,  the  condensed  steam  will  be  blown  out  rather 
than  the  condensing  water  drawn  in. 

To  this  test  for  evaporation  my  boiler  has  been  subjected,  and  it  is  not  too  much  to 
say,  that  there  are  many  boilers  of  fair  repute  which  will  not  furnish  steam  of  equal  effi- 
cacy with  double  the  amount  of  fuel. 

This  water  is  from  pure  steam  beyond  all  cavil.  It  is  the  first  time  to  my  knowledge, 
that  the  test  of  collecting  the  steam  alone  and  condensing  it,  has  ever  been  applied  to 
the  verification  of  the  tank  system  of  measuring  the  water  before  entering  the  boiler.  I 
think  it  much  more  accurate  than  the  indicator  method. 

The  experimenU  were  undertaken  to  test  the  boiler  and  condenser,  and  not  the  steam 
engine ;  the  Utter  was  merely  made  use  of  as  a  medium  to  pass  the  steam  from  the  boiler, 
but  was  not  indispensable  or  even  necessary,  except  as  furnishing  the  power  necessary 
to  pomp  back  the  water  of  condensation  into  the  boiler. 

To  submit  to  the  arbitration  of  the  indicator,  is  to  add  all  its  faulU  and  deficiencies  to 
those  of  the  engine,  boiler,  and  condenser,  whateyer  they  may  be,  which  the  boys  would 
caU  •'going  it  blind." 

It  may  be  as  fair  for  one  as  another  of  the  same  breed  of  boiler  and  condenser,  but 
who  pato  hie  full-blooded  courser  to  pull  against  a  cart  horse  t  My  boiler  produces  unde- 
niably pure  and  svperheated  steam;  use  it  and  let  me  have  it  back  to  condense  and  return 
to  the  boiJer  again  as  pure  as  the  mountain  dew.  But  what  have  I  to  do  with  the  want 
of  akiJI  in  the  oaer  of  it,  or  with  any  fanciful  mode  which  may  be  adopted  of  testing  its 
powerl 

Even  if  the  steam  engine  and  the  indicator  were  both  perfect,  there  can  he  no  benefit 

derived  from  their  use,  as  mere  n^easnres  of  the  weight  of  steam  passed,  for  we  obtain 

Ihe  absolttte  sieam  condensed  into  water  to  weigh  and  to  measure  as  we  please;  all  the 

Wm  is  against  the  boiler,  there  can  be  no  other  error.   No  other  system  admiU  of  this 

^Indieator  snd  DynanoaisCer  by  Msia  *  Bcow%  paga  M. 

tTeL  UUdv,  (3d  SsiiBa,)  p.ifos  an  and  aO& 
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absolute  certainly,  nor,  indeed,  of  any  approach  toivards  it,  and  hence  the  imperfect 
instrumenis  which  are  indinpensable  to  the  testing  of  their  power,  only  insures  error  in 
this  case  where  truth  is  much  more  easily  obtained  by  other  means. 

For,  where  a  pound  of  steam  has  any  fixed  value,  and  we  are  sure  that  we  get  it,  we 
are  in  possession  o{  ^  fixed  standard ^  with  which  no  other  can  compare  for  accuracy. 

e.  This  shows,  that  the  superheat  of  17^  F.  to  steam  of  146  lbs.  total  pressure,  is 
nearly  sufficient  to  prevent  the  appearance  of  water  in  the  "dirt  trap^*  and  therefore 
for  all  practical  purposes  we  may  consider  that  10  lbs.  of  stenm  may  be  calculated  upon 
from  1  lb.  of  coal,  of  a  quality  usable,  with  as  much  certainty  as  a  permanently  elastic 
fluid,  for  it  is  quite  obvious  that  there  need  be  no  condensation  in  the  cylinder. 

Now  let  it  be  insisted  upon,  that  the  question  of  the  pressure  of  the  steam  is  compa- 
ratively an  important  one ;  it  is  the  weight  that  we  want  to  be  sure  about,  and  having 
got  that,  a  considerable  diflference  uf  opinion  about  the  pressure  will  not  materially  afTect 
results;  only  allow  that  it  is  steam  of  the  quality  represented,  and  then,  whether  its  elas- 
ticity is  represented  by  95  or  100  lbs.  to  the  square  inch,  will  make  comparatively  but  little 
difference  in  the  result  of  a  calculation  of  its  power,  for  within  any  reasonable  limits  the 
product  of  the  pressure  multiplied  by  the  volume  will  show  little  variation,  for  what  is 
gained  in  pressure  will  be  nearly  lost  in  volume. 

d.  The  difference  in  these  quantities  is  doubtless  owing  to  the  increased  tension  of 
the  steam  causing  more  steam  leakage  somewhere,  and  if  within  the  boiler,  then  to  the 
improvement  of  the  draft,  and  much  cheaper  than  by  the  blast-pipe.  But  the  leakage 
is  a  mystery  nevertheless,  for  if  a  boiler  like  this  one  leaks  almost  imperceptibly  from  7*8 
to  8*6  per  cent«,  what  must  ordinary  boilers  leak  ?  There  is  a  well-grounded  suspicion 
that  tteam  boilers  leak  far  more  than  is  generally  imagined,  even  when  not  a  drop 
of  water  is  visible.  This  alone  seems  to  account  for  the  large  quantity  of  recuperative 
supply,  which  every  boiler  connected  with  a  surface  condenser  is  reported  to  require, 
and  may  also  relieve  the  boiler  of  the  "  Bee**  of  a  portion  of  the  obloquy  attached  to  it. 

«.  Even  this  amount  exceeds  any  well  authenticated  real  evaporative  effect  ever  pro- 
duced by  any  boiler,  in  ordinary  working  and  without  priming,  and  yet  we  have  to  add 
several  items  to  it,  before  it  is  fairly  placed  for  comparison  with  the  two  boilers  before 
mentioned,  to  wit :  the  deficient  temperature  of  the  feed  water,  the  increase  of  heat  (su- 
perheat) in  the  steam  beyond  its  normal  amount,  and  also  the  additional  total  heat  in 
the  high  pressure  steam  which  was  produced.  These  two  last  items  effectually  prevent 
condensation  in  the  cylinder,  and  therefore  supersede  the  necessity  of  superheating  the 
steam  by  a  separate  apparatus,  or  of  surrounding  the  cylinder  with  a  steam  jacket,  for  it 
accomplishes  their  work  in  a  far  more  economical  manner,  with  entire  safety,  efficiency, 
and  convenience. 

/•  It  has  already  been  explained,  that  these  temperatures  were  kept  down,  for  the 
purpose  of  conveniently  withdrawing  the  water  of  condensation.  .This  occasioned  con- 
siderable reduction  in  the  temperature  of  the  feed  water,  which  in  the  ordinary  way  of 
working  is  actually  200^  F.,  and  although  it  may  be  increased,  the  conviction  now  is, 
that  a  higher  temperature  is  not  desirable  at  present,  for  when  working  thus,  the  exhaust 
steam  has  sufficient  tension  to  go  over  into  the  still  and  produce  distilled  water  of  twice 
the  weight  of  fuel  consumed,  which  is  deemed  sufficient  for  any  emergency. 

(To  be  Continued.) 


Lubricating  Railway  Brakes."^ 
According  to  an  invention  patented  for  a  correspondent  b j  Mr.  John- 
son, it  is  proposed  to  use,  in  connexion  with  any  suitable  lubricating 
apparatus,  a  capillary  pad  or  cushion  composed  of  wool,  cotton,  or  other 
suitable  material,  and  combined  with  a  metallic  conducting  spout,  which 
is  pressed  against  the  underside  of  the  enlargement  or  shoulder  of  the 
journal  of  the  axle  or  shaft.  This  pad  sucks  up  the  excess  of  oil  which 
always  collects  at  that  point,  and  causes  it  to  return  either  to  the  ele- 
Tator  or  reservoir,  so  that  there  will  be  no  ^aste  of  oil  beyond  a  few 
drops  occasionally.  The  pad  should  always  be  placed  above  the  level 
of  the  oil,  so  that  it  will  remain  in  a  comparatively  dry  state. 

*From  tibs  UfaAoA  Mining  Jooroal  No.  l^S^ 
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Experiments  made  by  order  of  the  Navy  Department  to  Determine  the 
Relative  Advantages  and  Disadvantages  of  the  Horizontal  Fire 
Tubey  and  of  the  Martin  Vertical  Water  Tube  Boiler  on  board' the 
U.  S.  Steam  Frigate  ***Siin  Jacinto.'* 

When  the  TJ.  S.  Steam  Frigate  "  San  Jacinto'*  returned  to  New 
York  from  her  late  three  years*  cruise  in  the  East  Indies  and  the  China 
Sea,  a  survey  was  held  on  her  old  flue  boilers,  and  their  condition  was 
found  to  be  such  that  it  was  deemed  judicious  to  replace  them  with 
new  tubular  ones.  A  convenient  opportunity  was  thus  furnished  to 
make  a  test  of  the  comparative  evaporative  efliciency  of  the  two  com- 
petitive kinds  of  tubular  boiler,  and  the  vessel  was  accordingly  fitted 
by  the  Navy  Department  with  one  horizontal  fire  tube  boiler  and  one 
vertical  water  tube  boiler;  they  have  recently  been  experimented  with 
by  a  Board  of  Chief  Engineers,  whose  report  is  given  below.  It  will 
be  interesting  to  preface  that  report  with  a  short  description  of  the 
old  boilers  in  order  that  the  results  of  the  change  may  be  correctly 
appreciated. ' 

The  old  boilers  were  three  in  number  and  of  copper.  They  were  of 
the  double  return  drop  flue  type,  and  were  placed  in  the  vessel  side 
by  side  with  one  chimney  in  common  at  the  end  opposite  the  furnaces. 
The  fire  room  was  8|  feet  wide  and  extended  athwartship. 

Length  of  each  boiler,  •  •  S5  feet  6  inches. 

Breadth  «  .  .  .  9    "    9     «* 

Height  **  (exclusive  of  steam  chimney,^  10    **    6    ** 

Number  of  furnaces  in  each  boiler,  2. 

Width  of  each  furnace,  .         '  .  4    «    2i  " 

Length  of  fire  grates,  .  .  7    "    9    ." 

Total  grate  surface  in  the  three  boilers,  197-8  square  feet. 

«     heating  "  "  .  6250'  " 

Aggregate  cross  area  of  the  upper  row  of  flues  in  3  boilers,  35*133       ** 
•*  "  middle  '*  "  33008       " 

«  "  lower  «  •*  32-146       " 

Cross  area  of  the  chimney,  .  .  34-039       " 

Height  of  the  chimney  above  the  grate  bars,  55  feet.  ~ 

Capacity  of  steam  room  in  the  three  boilers,  2440  cu.  ft. 

"Weight  of  the  three  boilers  without  chimney  and  grate  bars,  213,256  lbs. 
Weight  of  water  in  the  three  boilers  at  12  inches  above 

flues,  and  at  250"^  Fahr.,  .  121,200  " 

With  these  boilers  during  the  last  three  years'  cruize  of  the  vessel 
in  the  East  Indies  and  China  Sea,  there  was  obtained  the  following 
mean  results,  namely : — 

Camber  of  pounds  of  Pennsylvania  anthracite  consumed  per  hour,  21 15-00 

"  <♦  "  "  persq.ft-of  grate,  10  69 

Waste  in  ashes,-  clinker,  and  fine  coat,        .  .  25  per  centum. 

Pounds  of  wafer  evaporated  per  pound  of  anthracite  from  tern,  of  100^  F.,  6  00 

*«  ««  "         combustible        ••  "  8-00 

The  economic  evaporation  by  the  new  horizontal  fire  tube  boiler, 
according  to  the  experiments  referred  to,  exceeds  the  above  by  llj 
per  centum,  making  the  comparison  by  weight  of  combustible ;  and  by 
11 J^  per  centum  if  it  be  made  by  weight  of  coal :  while  the  evaporation 
by  the  vertical  water  tube  boiler  exceeds  it  by  31  f  per  centum  per 
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unit  of  weight  of  combustible;  and  by  29}  per  centum  per  unit  of 
weight  of  coa]. 

By  the  change  of  boilers  the  ship  carries  in  the  same  space  as  ori- 
ginally allotted  to  the  machinery  and  fuel,  40  tons  more  coal,  increas- 
ing^the  quantity  from  820  to  860  tons. 

The  aggregate  weight  of  the  original  boilers  and  water  was  149^*^ 
tons ;  with  the  present  boilers  this  weight  is  llSy'^o  tons. 

It  will  be  perceived  that  while  with  the  present  boilers,  the  aggre- 
gate weight  of  boilers,  water,  and  fuel  exceeds  the  aggregate  weight 
of  the  original  boilers,  water,  and  fuel  by  only  6|  tons,  the  time  that 
the  vessel  can  steam  at  the  rate  of  175  geographical  miles  per  twenty- 
four  hours,  has  been  increased  from  14  to  18  days. 

The  original  boilers  were  about  eight  years  old,  and  the  middle  and 
lower  return  flues  and  their  connexions,  comprising  about  two-thirds 
of  the  total  heating  surface,  were  covered  during  the  whole  cruize  with 
old  scale  varying  from  ^^  to  \  inch  thick.  This  surface  was  inaccessi- 
ble for  scaling,  and  from  the  condition  of  the  seams  it  would  have  been 
injudicious  to  have  attempted  it.  No  new  scale  was  formed,  during  the 
cruize,  as  the  surface  condenser  operated  satisfactorily. 

Navy  Yard,  New  York,  June  24,  1859. 
Hon.  Isaac  Toucey,  Secretary  of  the  Navy. 

Sir  : — In  obediepce  to  your  order  of  May  17th,  1859,  the  under- 
signed have  experimented  with  the  vertical  water  tube  and  the  hori- 
zontal fire  tube  boilers  on  board  the  D.  S.  Steamer  **  San  Jacinto^** 
in  the  manner  and  for  the  purpose  therein  directed:  and  have  the  honor 
to  submit  the  details  of  the  experiments  and  their  results  in  the  fol- 
lowing •     REPORT. 

Before  giving  an  account  of  the  manner  of  conducting  the  experi- 
ments, and  the  data  obtained — it  will  be  satisfactory  to  preface  it  with 
the  following  brief  description  of  the  boilers  and  engines  employed. 

Boilers, — The  two  boilers  had  precisely  the  same  shell,  both  as  re- 
gards form  and  dimensions.  Also,  the  furnaces,  ash-pits,  doors,  and 
smoke  connexions  were  precisely  alike,  and  the  grate  bars  were  cast 
from  the  same  pattern.  The  minimum  calorimeter  or  area  for  draft 
through  the  tubes  was  likewise  the  same  in  both  boilers ;  the  fire  grate 
surface  employed  was  of  the  same  area ;  and  both  boilers  delivered  in 
common  into  one  smoke  pipe,  placed  at  the  centre  of  their  length,  and 
immediately  over  the  fire  room.  The  boilers  were  situated  in  the  ves- 
sel face  to  face,  with  a  fire  room  8  J  feet  wide  between  them,  and  ex- 
tending in  the  direction  of  the  vessel's  length. 

As  regards  dimensions,  the  only  difierence  between  the  boilers  was 
in  the  heating  surface,  which  was  considerably  the  greatest  with  the 
vertical  water  tube  boiler. 

As  regards  design,  the  only  difference  between  the  boilers  was  in 
the  arrangement  of  the  tubes,  which  in  one,  was  according  to  the  type 
known  as  the  English  tubular  or  the  horizontal  fire  tube  boiler ;  while 
in  the  other,  it  was  according  to  the  patent  of  Chief  Engineer,  Daniel 
B.  Martin,  U.  S.  N.,  and  is  of  the  vertical  water  tube  type. 
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Id  both  boilers  the  relatire  positions  of  tabes  and  furnaces  are  the 
same,  the  tubes  being  placed  immediatelj  over  the  furnaces;  and  in 
both  boilers  the  tubes  occupy  sensibly  the  same  space,  namely :  a 
length  of  7  feet,  a  breadth  of  8  feet,  ancl  a  height  with  the  horizontal 
fire  tubes  of  87  inches,  and  with  the  vertical  water  tubes  of  88  inches; 
but  this  difference  of  4  inches  is  compensated  by  the  greater  distance 
between  the  tubes  and  furnace  crown  indispensably  necessary  with  the 
Utter. 

The  comparative  dimensions  and  weights  of  the  boilers  will  be  found 
in  the  following  Table: 

DimensionB  and  Weights  of  BoilerM, 


English 

Martinis 

hurtxontal 

vertical 

fire  tubft 

water  tube 

boiler. 

boiler. 

Width  of  boiler  (fore  and  aft  direction  of  the  ?eisel,)  in  feet 

aud  inches,            .            •            .            •            • 

SI  3 

21  3 

Ijen^h  of  boiler  (athwarlshipv)  at  furnaces  in  ft.  and  ins., 

10  6 

10  6 

•*                 *«                 ««           extreme         •♦             " 

11  6 

11  6 

Height  of  boiler  exclosive  of  steam  chimney  in  ft.  and  ins.. 

11  8 

11  3 

*«             inclasive            •*                  "            •• 

13  3 

13  3 

Xamber  of  famaees,              .            •            •            • 

6 

6 

Width  of  &re  grate  in  each  furnace  in  feet, 

3 

3 

Length                 •^                       *«    .            •            . 

6 

6 

Aggregate  area  ef  fire  grate  sarfice  in  square  feet. 

108 

108 

Ideating  sarface  in  the  six  furnaces,            in  square  feet, 

289-20 

289-20 

**                  •<        back  smoke  connexion,       ** 

159-36 

110-36 

**                  «         front                 •«                    " 

136*40 

106-40 

**                 **        tubes  measnred  on  their  exterior  cir- 

cumference in  square  feet. 

2283-67 

2332-64 

"                  **        tubes  measured  on  their  interior  cir- 

cumference in  square  feet. 

2078-92 

2111-00 

«                  **        sides,  tops,  and  bottoms  of  the  tube 

botes  in  square  feet. 

447-65 

Total  heating  surface,  the  tube  surface  being  measured  on 

the  exterior  circumference  in  square  feet. 

2867-63 

3295-25 

Total  heating  surface,  the  tube  surface  being  measured  on 

the  interior  circumference  in  square  feet, 

2663-88 

3073-61 

Number  of  brass  tubes,                .... 

414 

1620 

External  diameter  o^e  tubes  in  inches, 

3 

2 

Internal         **                "              •            •            •             . 

2-732 

1-810 

Length,  in  inches  of  the  tubes,  extreme,        .            • 

84t 

33 

Thickness  of  metal  of  the  tubes  in  inches, 

0134 

0090 

Weight  of  the  tubes  in  pounds. 

10115 

9856 

Calorimeter  or  area  for  direct  draft  through  the  tubes  in 

>  16-854  C 
5  16-854  I 

16*889  front 

square  feet,             •            .            .             •             • 

21-555  back. 

Diameter  of  smoke  pipe  in  feet  and  inches. 

64 

6  4 

Height            tf               «4               M          above  fire  grate. 

51  6 

61  6 

dteus  room  measured  from  nine  inches  above  top  of  tubes 

in  cubic  feet,          ..... 

736 

776 

Weight  of  water  in  boiler  at  350^  Fahr.,  measured  from  9 

inches  above  top  of  (ubes  in  pounds,    • 

46600 

89200 

Wmght  of  boiler  exclusive  of  water,  grate  bars,  and  valves, 

but  inclusive  of  tubes  in  pounds,               .            • 

86412 

86860 

Length  occupied  by  the  tubes  in  each  boiler  in  inches, 

Mi 

84i 

Height               «                       «                       «« 

87 

88 

Space  between  crown  of  fumaee  and  bottom  of  tubes  in 

inches,              •            •            •            •            • 

7 

9 
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Engines. — The  engines  are  genred,  and  the  cylinder  yalres  are  of 
the  usaal  doable  poppet  kind.  The  Bteam  is  cut  off  by  the  steam  yalve 
with  the  adjustable  arrangement  patented  by  Allen  &  Wells.  The  two 
cylinders  are  connected  upon  the  driving  shaft  at  right  angles  to  each 
other ;  and  they  have  in  common  one  surface  condenser  constructed 
according  to  the  patent  of  J.  F.  Firsson. 

The  following  are  the  dimensions  required  to  be  known  in  connex- 
ion with  the  experiments,  namely: — 

Diameter  of  the  forward  cylinder,              •                       •  70|  inches. 

«•             after            ««         .                       .  70|     •• 

Stroke  of  piston  of  both  engines,                •                       •  4  feet. 

Aggregate  area  of  both  pistons,  •  .  7753  sq.  ins. 
Space  displacement  of  the  pistons  of  both  engines  per  stroke,  216*33  cu.  feet. 
Space  comprised  between  pistons  and  cut  off  valves  at  one 

end  of  both  cylinders,                      .                       .  9*61         " 
Total  space  filled  with  steam  of  the  final  cylinder  pressure, 

per  stroke  of  both  pistons,    .                       •  S26-94        ** 

Mode  of  Conducting  Experiments. — The  experiments  were  made  to 
determine  the  relative  evaporative  efficiencies  of  the  two  boilers  under 
the  conditions  of  actual  practice  on  board  marine  steamers.  For  this 
purpose  a  short  experiment  would  be  valueless  from  the  impossibility 
of  knowing  whether  the  condition  of  the  fires  was  exactly  the  same  at 
the  commencement  and  at  the  end — from  the  inequality  in  firing — from 
the  different  proportions  of  refuse  found  even  in  different  shovelfuUs  from 
the  same  heap  of  coals— from  fluctuations  in  the  draft — ^from  the  losses 
by  cleaning  the  furnaces — and  from  the  different  quantities  of  air  in  pro- 
portion to  fuel  admitted  at  different  times.  It  was,  therefore,  considered 
necessary  that  the  experiments  with  each  boiler  should  continue  uninter- 
ruptedly four  days  or  ninety-six  hours.  The  weight  of  water  evapo- 
rated was  to  be  ascertained  from  the  steam  pressure  in  the  cylinder  at 
the  end  of  the  stroke  of  piston  as  given  by  the  indicator.  The  cost  of 
this  evaporation  was  the  weight  of  combustible  consumed ;  by  combus- 
tible is  meant  the  remainder  of  the  coal  after  deducting  the  refuse 
withdrawn  from  the  furnaces  as  ashes,  clinker,  and  fine  coal. 

The  evaporation  as  thus  determined,  though  relatively  correct,  is 
not  absolutely  so  ;  because  it  is  exclusive  of  the  steam  condensed  in 
the  boiler,  in  the  steam  pipes,  in  the  cylinders,  &c.,  and  of  the  loss  of 
heat  by  priming  and  leakage  ;  but  on  the  other  hand,  the  evaporation 
measured  by  water  in  a  tank  previous  to  its  entering  the  boiler  would 
also  be  incorrect  from  the  loss  by  priming  and  from  leakage.  The  tank 
measurement  gives  too  great  an  evaporation,  the  indicator  measurement 
too  small  a  one ;  but  the  latter  is  the  most  useful  practically,  because 
the  most  convenient  and  habitually  employed ;  in  effect,  it  is  only  com- 
parative results  that  could  be  obtained  in  either  case,  and  they  are 
all  that  are  practically  needed. 

The  experiments  were  conducted  in  precisely  the  same  manner  with 
both  boilers,  and  as  follows,  namely :  At  the  commencement  no  ac- 
count was  taken  of  the  coal  required  to  raise  steam,  or  of  the  tempera- 
ture  of  the  water  in  the  boilers ;  bat  after  steam  was  raised  to  22  Iba. 
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per  square  inch  pressure  abore  the  atmosphere,  the  level  of  the  water 
in  the  boilers  was  noted,  the  condition  of  the  fires  estimated  as  nearly 
as  possible  by  the  eye,  and  the  engines  started.    At  the  end  of  each 
experiment,  the  water  in  the  boiler  and  the  condition  of  the  fires  were 
left  as  at  the  commencement.    The  experiments  with  both  boilers  were 
begun  and  ended  at  mid-day,  and  continued  uninterruptedly  ninety- 
six  hours.  During  that  time,  the  boiler  steam  pressure  and  the  vacuum 
in  the  condenser  by  barometer  gauges  were  noted  every  fifteen  min- 
utes, and  at  the  close  of  each  hour  there  was  recorded  for  that  hour 
the  mean  steam  pressure,  vacuum,  temperature  of  engine  and  fire- 
rooms,  of  the  salt  and  fresh  water  hot-wells,  and  of  the  injection  water; 
also  the  weight  of  coal  thrown  into  the  furnaces,  and  the  weight  of 
dry  refuse  in  ashes,  clinkers,  and  fine  coal  withdrawn.    Each  hour  an 
indicator  double  diagram  was  taken  from  both  cylinders,  and  from  the 
mean  of  the  final  pressures  as  given  by  these  diagrams  the  evaporation 
was  calculated.    Owing  to  excessive  condensation  in  the  cylinders  and 
the  continual  discharge  by  their  relief  valves  of  the  resulting  fresh 
water,  the  surface  condenser  gave  a  deficit  of  one-sixth,  that  is  to  say,  it 
returned  to  the  boiler  as  distilled  water,  five-sixths  of  the  steam  leaving 
it.  At  the  commencement  of  each  experiment  the  boiler  was  filled  with 
sea  water,  and  at  the  expiration  of  every  hour  the  saturation  was  record- 
ed, and  also  the  number  of  inches  in  depth  of  water  blown  ofi"  to  main- 
tain it  at  1 J  times  the  natural  concentration.    Every  pound  of  the  coal 
and  refuse  was  carefully  weighed  by  a  steelyard.  The  number  of  double 
strokes  made  by  the  piston  was  taken  by  a  self-registering  counter. 
The  indicators  were  excellent  instruments,  and  every  precaution  was 
taken  to  insure  exact  similarity  of  circumstance  with  both  boilers.    The 
cut-ofis  set  to  cut  ofi"  the  steam  in  the  cylinders  at  y^^  of  the  stroke 
of  piston  from  the  commencement,  were  secured  to  prevent  accidental 
alteration.  The  throttle  (a  butterfly  valve)  was  kept  unchanged  at  two 
holes  open,  eight  holes  being  wide  open.    The  same  fireman  fired  both 
boilers  and  the  same  assistant  engineers  directed  them. 

The  experiments  were  first  made  on  the  horizontal  fire  tube  boiler; 
they  were  begun  at  noon  on  the  10th  of  June,  and  after  being  com- 
pleted, the  steam  was  shut  off  from  it  and  let  on  from  the  vertical  water 
tube  boiler  without  stopping  the  engines.  The  piston  and  cylinder 
valves  of  both  engines  on  being  tried  at  the  termination  of  the  experi- 
ments, noon  June  18th,  exhibited  no  sensible  amount  of  leakage. 

The  coal  used  was  hard  Pennsylvania  anthracite  of  very  indifferent 
quality,  giving  for  a  mean  with  slow  combustion  and  careful  firing,  the 
excessive  amount  of  over  25  per  centum  of  dry  refuse. 

In  the  following  Table  will  be  found  the  complete  data  and  results 
of  the  experiments : 

Vol.  XXXVIL^Thibd  Sbriib.— No.  2.— Auoust,  1859.  8 
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Data. and  BttuUe  of  the  Experimente* 


English 

Martin's 

DATA. 

horizontal 

vertical 

fire  tube 

watAr  tube 

boiler. 

boiler. 

Duration  of  the  experiments  in  consecntive  boars. 

96 

96         j 

ToUl  namber  of  double  strokes  of  pistons  made  by  the  en- 

gines per  counter,         .... 

62518 

64196       1 

Mean  namber  of  double  strokes  of  pistons  made  per  minute 

; 

by  engines,        •            .            .             .             . 

10-854 

11-145 

Mean  pressure  of  steam  in  boiler  in  pounds  per  square  inch 

above  atmosphere,              .... 

10-43 

11-41    1 

Mean  vacuum  in  condenser  in  inches  of  mercury,  per  baro- 

i 

meter  gauge,                  .... 

2146 

20-80 

Total  namber  of  pounds  of  anthracite  consumed, 

10043600 

92512-00 

<*                  **           refuse  in   ashes,  clinkers,  and 

fine  coal, 

24908-00 

24178-O0 

"                  "           combustible  consumed, 

7552800 

68334-00 

Per  centum  of  the  anthracite  in  refuse. 

2480 

26-14    1 

Mean  pressure  above  zero,  per  indicator,  in  pounds  per  sq. 

inch,  of  the  steam  in  cylinders  at  commencement  of 

stroke,               .            .            •             •            • 

19-44 

10-40 

Mean  pressure  above  zero,  per  indicator,  in  pounds  per  sq. 

inch,  of  the  steam  in  cylinders  at  point  of  cutting  off. 

16-40 

17-20 

Mean  pressure  above  zero,  per  indicator,  in  pounds  per  sq. 

inch,  of  the  steam  at  end  of  stroke  of  piston, 

9-11 

9-50 

Mean  gross  effective  pressure  on  pistons  in  pounds  per  sq. 

inch,  per  indicator,        .... 

9*18 

9-63 

Mean  back  pressure  above  zero  against  pistons  in  pounds 

per  square  inch,  per  indicator. 

5-50 

5-75 

Mean  gross  horse  power  developed  by  the  engines. 

187-25 

201-696; 

Mean  number  of  pounds  of  anthracite  consumed  per  hour, 
«(                        •«                        *(                   tt 

1046-21 

963-67 

per  square  foot  of  grate, 

9-687 

8-923 

Mean  temperature  in  degrees  Fah.  of  the  engine  room, 

96 

106 

"                  "                 "        on  deck. 

61 

74 

"                   "                  "         of  the  fire  room. 

99 

112 

"                   «                  "        salt  water  hot-well, 

100 

102 

«                  «<                 «        fresh            « 

100 

100 

*•                   "                  "         injection  water. 

62 

65 

Total  namber  of  pounds  of  water  blown  out  of  boiler  to 

keep  the  saturation  at  -?• 
32 

68424 

133144 

RESULTS. 

Number  of  pounds  of  water  evaporated  from  feed  water  tem- 

perature of  100^  Fah.,  calculated  from  the  steam  pres- 

sure in  cylinder  at  end  of  stroke, 

663629007 

705468-436 

Namber  of  pounds  of  water  evaporated  from  feed  water  tem- 

perature of  100°  Fah.,  due  to  the  weight  of  boiler 

water  blown  off,                  .... 

8183-448 

14857-4«8 

Total  numberof  pounds  of  water  evaporated  from  feed  water 

temperature  of  100°  Fah., 

671813-455 

720325-914 

Pounds  of  water  evaporated  from  feed  water  temperature  of 

* 

100°  Fah.  by  one  poand  of  anthracite. 

6*689 

7-786 

Pounds  of  water  evaporated  from  feed  water  temperature  of 

100°  Fah.  by  one  pound  of  combustible, 

8-805 

10-541 

Comparative  advantage  and  disadvantages. — ^We  are  directed  by 
your  order  to  report  to  the  Department  the  relative  advantages  and 
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disadvantages  of  the  two  kinds  of  boiler  as  regards  space  occapied, 
weight,  C08t|  accessibility  for  oleaning  and  repairs,  4i^i^&bUitj,  evapo- 
rati?e  efficiency,  and  the  relative  quantities  of  steam  that  can  be  fur- 
nished in  equal  times. 

1st,  As  regards  space, — In  the  particular  specimens  experimented 
on,  the  space  occupied  by  both  types  of  boiler  was  equal ;  but  not  so 
the  area  of  contained  heating  surface.  If  the  proper  measure  of  that 
surface  be,  as  we  think  it  is,  the  extent  exposed  to  the  reception  of 
heat  from  the  products  of  combustion,  then  the  heating  surface  in  the 
vertical  water  tube  boiler  exceeded  that  in  the  horizontal  fire  tube 
boiler  by  nearly  2Sf  per  centum  of  the  latter.  If,  however,  it  be  mea- 
sured by  the  extent  from  which  water  is  evaporated,  then  the  supe-^ 
riority  will  still  remain  with  the  vertical  water  tube  boiler  but  reduced 
to  TJ  per  centum. 

2d,  As  regards  the  weights  of  the  two  boilers. — By  referring  to  the 
table  of  their  dimensions  and  weights,  it  will  bo  seen  that  in  this 
respect  the  experimental  boilers  were  nearly  equal,  the  horizontal  fire 
tube  having  a  slight  advantage  in  lightness ;  but  if  the  aggregate 
weight  of  boiler  and  contained  water  at  a  steaming  level  be  compared, 
then  the  vertical  water  tube  has  a  superiority  of  nearly  5^  per  centum 
over  its  competitor. 

3d,  Cost. — In  this  particular  the  horizontal  fire  tube  boiler  is  slightly 
the  cheapest,  but  the  difference  is  unimportant. 

4th,  Accessibility  for  cleaning  and  repairs. — For  the  removal  of  scale 
or  any  insoluble  sediment  on  the  water  surfaces  of  the  tubes,  the  ver- 
tical water  tube  boiler  has  a  decisive  superiority^  from  the  complete  and 
easy  manner  in  which  the  entire  of  those  surfaces  can  be  reached  by 
a  scaling  tool  and  cleaned  mechanically.  With  the  horizontal  fire 
tube  boiler,  this  operation  is  very  tedious  and  difficult,  and  at  the  best 
is  only  partial.  It  may,  indeed,  be  said,  that  the  whole  of  the  hori- 
zontal tubes  cannot  be  scaled  without  the  removal  of  a  portion  of  them; 
and  from  the  fact  of  their  becoming  more  and  more  coated  with  scale 
as  their  age  increases,  their  evaporative  efficiency  will  be  continuously 
impaired  to  the  extent  of  the  loss  of  heat  thus  intercepted.  On  the 
other  hand,  the  horizontal  fire  tubes  are  much  more  easily  and  com- 
pletely swept  of  soot  and  deposit  from  the  furnaces ;  they  are  also  more 
easily  plugged  when  leaking.  Furthermore,  they  are  only  about  one- 
fourth  the  number  of  the  vertical  water  tubes,  and  the  liability  to  leak- 
age is  correspondingly  lessened,  but  this  liablity  is  so  trifling  as  to  be 
of  no  value  in  a  practical  estimate.  The  remaining  portions  of  both 
boilers  are  equally  accessible  for  cleaning  and  repairs. 

5th,  Durability. — We  have  no  data  on  which  to  base  an  opinion  in 
this  respect,  but  we  believe  both  boilers  to  be  about  equal. 

6th,  jEvaparative  efficiency. — The  relative  evaporative  efficiency  as 
given  by  the  experiments,  applies  rigorously  only  to  the  particular  spe- 
cimens of  the  types  of  boiler  employed,  with  their  peculiarities  of  pro- 
portion, and  under  the  conditions  of  the  trials.  Under  other  conditions, 
and  with  other  proportions,  the  relative  evaporative  efficiency  would 
doubtless  be  different,  and  in  direction  as  determined  by  better  or  worse 


Digitized  by  VjOOQIC 


88  (XvilJEhtgmeertng. 

proportions,  and  hj  conditions  more  or  less  favorable  for  one  kind  of 
boiler  over  the  other.  The  proportions  given  to  both  boilers  in  the 
present  ease,  however,  are  snch  as  are  now  generally  approved  in  prac- 
tice. 

With  these  proportions,  and  under  the  actnal  conditions  of  the  trials, 
the  evaporative  efficiency  of  the  vertical  water  tnbe  boiler  exceeds  that 
of  the  horizontal  fire  tube  by  18J  per  centum  of  the  evaporation  of  the 
latter,  making  the  comparison  by  weight  of  combustible  consumed ; 
and  by  16§  per  centum  if  the  comparison  be  made  by  weight  of  coal 
consumed ;  the  former  is,  of  course,  the  proper  result. 

7th,  Relative  quantities  of  steam  that  can  be  furnished  in  equal 
times  by  the  two  boilers. — In  this  respect  the  superiority  remains  with 
the  horizontal  fire  tube  boiler  in  which  the  combustion  of  the  fuel  can 
be  forced  to  a  considerably  greater  extent  than  in  the  vertical  water 
tube  boiler.  The  additional  steam,  however,  thus  obtained,  will  be  at 
a  greater  pro  rata  cost  of  coal ;  but  we  have  no  data  to  determine 
either  the  increased  quantity  or  its  increased  cost. 

Finally,  in  view  of  the  much  greater  evaporative  efficiency  of  the 
vertical  water  tube  boiler,  and  of  the  facility  and  completeness  with 
which  it  may  be  scaled — the  two  qualities  of  paramount  importance 
with  marine  boilers — ^we  would  express  our  decided  opinion  that  its 
superiority  over  the  horizontal  fire  tube  boiler  is  so  strongly  marked 
as  to  unquestionably  entitle  it  to  the  preference. 

We  have  the  honor  to  be,  sir,  with  great  respect, 
Your  obedient  servants, 

B.  F.  IsHERwooD,         Wm.  E.  Everett, 
James  W.  King,  John  Faron, 

Chief  Engineers^  U.  S.  N. 


Oh  the  Relative  Values  of  Coke  and  Coal  in  Locomotive  Ungines.* 
By  Benjamin  Fothergill. 

Having  attended  a  meeting  in  the  Society's  rooms,  on  2d  December, 
1857,  and  taken  part  in  the  discussion  relating  to  the  use  of  coke  and 
coal  in  the  furnaces  of  steam  engine  boilers,  1  then  undertook  to  lay 
before  its  members  the  results  of  a  series  of  experiments  which  I  had 
made  with  coke  and  coal  in  locomotive  engines  in  corroboration  of  the 
truth  of  my  assertions : 

Firsti  That  coal  was  decidedly  superior  to  coke  in  respect  to  beating 
power,  and  consequently  more  economical. 

Second,  That  a  plentiful  supply  of  steam  could  be  generated  by  the 
use  of  coal  for  working  engines  at  high  velocities  and  for  drawing  heavy 
trains. 

Third,  The  capabilities  of  coal-burning  engines  for  consuming  their 
own  smoke :  and, 

« I^on  the  Jour,  of  Um  Sooiety  of  Arte,  No .  880. 
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Fourth,  The  increased  durability  of  fire-boxes  and  tubes  when  coal 
was  used. 

On  that  occasion  I  stated,  that  mj  experiments  had  been  conducted 
upon  the  London  and  South  Western  Railway,  and  were  made,  at  the 
request  of  the  directors,  to  ascertain  the  value  of  an  invention  which 
had  been  patented  by  their  Locomotive  Superintendent,  Mr.  Joseph 
Beattie.  This  contrivance  will  be  readily  understood  by  referring  to  tne 
drawings  on  the  walls,  where  the  fire-box  is  shown  in  section,  divided 
transversely  into  two  compartments  by  an  inclined  water  space  mid- 
feather  or  diaphragm,  and  a  dependent  water  space  hanging  from  the 
roof.  Both  compartments  are  arched  over  with  fire  tiles  at  narrow  in- 
tervals apart.  The  boiler  is  constructed  with  a  combustion  chamber, 
extending  to  about  one-half  its  length,  and  it  has  a  vertical  mid-feather 
or  diaphragm  in  the  centre  running  parallel  with  its  sides.  The  other 
half  is  supplied  with  tubes  in  the  ordinary  manner.  The  object  of  this 
contrivance  is  to  increase  the  amount  of  direct  heating  surface  and  to 
diminish  the  indirect  or  tube  surface,  whilst  the  combustion  chamber 
affords  sufficient  space  for  the  introduction  of  a  series  of  fire  tiles,  for 
the  purpose  of  retaining  a  portion  of  the  heat  given  ofi*  from  the  com- 
bustion of  the  gases  in  the  fire-box,  and  for  diffusing  the  unconsumed 
carbon  as  well  as  effecting  a  complete  mixture  of  the  air  with  the  gases, 
and  thereby  producing  a  mass  of  flame  which  is  brought  in  contact 
with  the  direct  heating  surface  of  the  combustion  chamber  before  it 
enters  the  tubes,  at  the  same  time  preventing  practically  such  an  es- 
cape of  smoke  from  the  chimney  as  could  be  deemed  a  nuisance. 

The  back  or  first  furnace  is  the  most  actively  worked,  the  second 
being  intended  to  carry  incandescent  fuel.  The  ash  pans  are  furnished 
with  dampers  for  the  admission  of  air  when  necessary;  and  this  is  also 
admitted  through  the  small  apertures  in  the  fire  doors  and  through 
hollow  stays  in  the  fire-box. 

Li  addition  to  the  mechanical  contrivances  referred  to,  Mr.  Beattie 
has  another  of  considerable  importance  for  using  a  portion  of  the  ex- 
haust steam  for  heating  the  feed  water  before  it  enters  the  boiler,  and 
as  I  have  tried  both  his  contrivances  for  this  desirable  object,  I  need 
only  refer  to  the  one  represented  on  the  drawing,  which  shows  the 
pipes  for  conveying  the  water  and  steam  to  the  tank  under  the  foot- 
plate of  the  engine,  from  which  the  feed-pumps  receive  their  supply. 
The  water  is  received  on  to  a  perforated  plate  in  this  tank,  and  in  its 
descent  comes  in  contact  with  and  condenses  the  steam,  and  thereby 
becomes  heated ;  the  supply  of  water  is  regulated  by  the  ball-tap  or 
valve,  and  the  steam  is  admitted  or  shut  off  whenever  the  engine  driver 
has  occasion  to  supply  or  shut  off  the  feed-water  to  the  boiler. 

In  the  course  of  my  first  series  of  experiments,  I  have  used  the 
feed-water  supplied  by  Mr.  Beattie*s  apparatus,  at  a  temperature  of 
196^. 

I  may  here  observe  that  I  was  anxious  to  obtain  an  analysis  of  the 
fuel  used  by  the  London  and  South  Western  Railway  Company,  and 
the  more  so  as  I  found  they  manufactured  their  own  coke  from  ^^  Ram- 
say's Coking  Coal"  (Newcastle),  which  is  of  a  superior  quality;  and 

8* 
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as  it  was  desirable  to  ascertain,  as  far  as  possible,  whether  the  coke  or 
the  coals  which  were  supplied  to  me  contained  the  greatest  amount  of 
salphnr,  I  sent  samples  of  each  to  Mr.  Dugald  Campbell,  Analytical 
Chemist  to  the  Brompton  Hospital,  and  he,  after  a  careful  examina 
tion,  furnished  me  with  the  following  statement,  viz : — 
"  The  samplefl  I  received  were  four  in  namber,  and  marked  as  follows : — 

No.  Id — Ramsay 'e  coking  coal. 

No.  2.— Coke. 

No.  3. — Llanguathog  Merthjr,  shipped  Swansea,  Neath,  and  Cardiff. 

No.  4.— Griff  coal. 

^No.  1. — Ramsay's  Cokino  Coal— Is  of  a  jet  sparkling  appearance,  and  is  broken 
«p  without  much  difficaltj  by  the  fingers  into  rather  thick  layers,  between  most  of  which 
are  thin  plates  of  iron  pyrites,  which,  I  may  state,  is  a  compound  of  iron  and  sulphur, 
in  the  proportion  of  one  of  the  former  to  two  of  the  latter.  When  the  coal  is  reduced 
to  a  very  fine  powder — in  which  state  it  is  required  for  analysis — its  jet  black  appear- 
ance gives  place  to  a  considerable  brown  tint,  which  indicates  it  to  be  of  a  bituminous 
character. 

**  This  coal  is  rather  above  the  usual  density  of  Newcastle  coal,  being  1279,  water 
taken  as  1000. 

**  The  analysis  in  100  parts  is  as  follows  :— 

Carbon,  .                        .                        •                85*57 

Hydrogen,  •                        .                        •      5*68 

'Oxygen,  .                         •                        •                   3-07 

Nitrogen,  •                        •                       •       1*48 

Sulphur,  .                        .                        .                  1*46 

Moisture,  •                         .                         .      .0*74 

Ash,  .                        •                       .                  2*00 


10000 


''The  calorific  value  of  a  substance  is  generally  estimated  in  two  ways;  firstly,  by 
calculating  from  its  ultimate  analysis  what  quantity  of  water  a  known  weight  of  the 
ftiel  would  evaporate  fipom  212°  Fah. ;  and,  secondly,  by  ascertaining  how  much  oxide 
of  lead  i»  capable  of  being  reduced  to  the  metallic  state  by  a  known  quantity  of  the  faeU 

**  These  experiments  when  conducted  upon  the  different  specimens  of  fuel  under  pre- 
cisely similar  circumstances,  which  has  been  the  case  in  this  instance,  give  results  ex- 
tremely useful  for  comparing  the  economic  value  of  the  fuel.  By  such  means,  1  lb.  of 
No.  1  Ramsay's  coking  coal  was  found  to  be  capable  of  evaporating  15*18  lbs.  of  water 
from  a  temperature  of  212°  Fah.,  and  1  lb.  of  reducing  34*99  lbs.  of  metallic  lead  from 
the  oxide. 

<<No.  2.— CoKi  MADB  FROM  Ramsay'b  Coxiho  Coal. — The  specimen  I  received  of  this 
substance  was  a  thin  column,  which,  from  its  appearance,  must  have  occupied  a  space 
from  the  top  to  the  bottom  of  the  coke  in  the  coking  furnace.  An  average  sample  was 
■elected  from  this  for  examination,  and  the  results  obtained  were  as  follows : — 

**  Density  of  coke  1065,  water  being  1000.   The  analysis  in  100  parts, 

Carbon,  •  •  • 

Hydrogen,  •  • 

Oxygen, 

Nitrogen,  •  •  • 

Bnlphor, 

Moisture,  •  • 

Ash,  • 

10000 

«  One  pound  of  this  coke  is  capable  of  evaporating  from  212°  Fah.  12*78  lbs.  of 
«nd  1  Ibw,  of  zednctng  from  the  oxide  of  lead  31*35  lbs.  of  metallic  lead. 
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^  No.  3. — Llahouathoo  Mbbthyr.-— This  coal  has  a  bright  aparkling  appearance, 
reaeinbluig  to  aome  extent  (No.  1)  Ramsay's  coal ;  but  it  is  rather  more  dense,  and  not 
so  easily  broken ;  when  broken,  however,  the  layers  are  not  so  thick,  and  between  them 
BO  iron  pyrites  afe  visible,  bnt  thin  plates  of  silicate  of  lime  are  occasionally  noticed. 
**  Density  of  coal  1333 ;  water  1000.  The  analysis  in  100  parts, 

Carbon,  .  .  •  89*16 

Hydrogen/  .  .  .      406 

Oxygen,         •  .  .  1*65 

Nitrogon,  .  .  •       1*21 

Sulphur,         .  .  .  1*89 

Moisture,  .  .  •      0*67 

Ash,  •  .  .  1*86 


100-00 


"  One  ponnd  of  this  coal  is  capable  of  evaporating  from  212®  Fab.,  14-74  lbs.  of  water, 
and  1  lb.  of  reducing  from  the  oxide  of  lead  34*74  lbs.  of  metallic  lead. 

"No.  4. — *GRiFr'  Coal. — This  is  a  coal  of  a  dull  appearance,  dense  and  hard,  with 
a  concoidal  fracture,  different  from  either  of  the  other  two  coals. 
**  Density  of  coal  1341 ;  water  1000.    The  analysis  in  100  parts, 

Carbon,  .  .  .  66*21 

Hydrogen,  •  •  .      4*09 

Oxygen,  .  .  .  11*07 

Nitrogen,  .  ..  .1*13 

Sulphur,         .  .  .  1*01 

Moisture,  •  .  •      9*23 

Ash,  .  .  .  7*26 


100-00 


«  One  potind  of  this  coal  is  capable  of  evaporating  from  212®  Fah.  9*8  lbs.  of  water, 
and  1  lb.  of  reducing  from  the  oxide  of  lead  25*14  lbs.  of  metallic  lead. 


"Tablbof 

FoRSGoiNO  Risultb: — 

No.  1. 

No.  2. 

No.  3. 

Ramsay's 

Coke  from 

Llanguathog 

No.  4. 

Coking  Coal. 

Ramsay's 
Coking  Coal. 

Mertbyr 
Coal. 

Griff  Coal. 

Density, 

1-279 

1-055 

1*833 

1*341 

Carbon,  . 

85*67 

86*91 

89*16 

66*21 

Hydrogen,  . 

6*68 

1*32 

4*06 

409 

Oxygen, 

3-07 

010 

1-65 

11*07 

Nitrogen,     • 

1*48 

080 

1*21 

1-13 

Salphur, 

1*46 

1*94 

1*39 

1-01 

Moisture,     . 

0*74 

1*28 

0*67 

9*23 

Ash,        •        • 

2*00 

7*65 

1*86 

7-26 

100-00 

100*00 

100*00 

100-00 

Pounds  of  water  1 

which  lib.  of  fuel  1 
would  evaporate  ] 

16*18 

12-78 

14*74 

9*8 

from  31 2®  Feb.,  j 

Pounds  of  lead  ) 

redaced  by  1  lb.  \ 

34*99 

31*36 

34*74 

25*14 

offael.                 ) 

**  In  glancing  at  the  above  table,  the  first  thing  that  arrests  the  attention  is  the  pro- 
l99rtion  of  sulphur  being  greater  in  the  coke  than  in  the  coal  from  which  it  was  made, 
SLBd  by  nearly  half  a  per  cent. 
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'<  It  appean  from  my  analj^w  that,  althoagh  in  coking  coal  there  may  be  a  notable 
Joes,  in  the  per  centage  of  carbon,  hydrogen,  oxygen,  and  nitrogen,  io  the  coke,  yet  the 
aulphur  has  not  only  not  decreased,  but  has  actually  increased  in  the  per  centage.  I  find 
in  the  coking  oven  that  not  more  than  one-twelfth  of  tbe  sulphur  goes^ff  from  the  ooai, 
whilst  the  loss  of  the  other  gases  is  upwards  of  one-third  of  the  whole. 

**  But  portions  of  the  coke  may  be  found  to  contain  a  very  much  larger  quantity  of  sul- 
phur than  I  found  in  the  above  specimen,  and  if  I  had  selected  a  piece  from  near  the  top 
of  the  column,  instead  of  taking  an  average  of  the  whole,  I  should  have  found  very  much 
more  than  I  did. 

*'  The  pieces  of  coke  delivered  to  me  by  your  assistant,  which  he  told  me  he  had  taken 
from  the  tender  of  an  engine  in  going  down  to  Southampton,  on  the  2d  ultimo,  gave«  on 
an  average,  5*62  per  cent  of  sulphur,  and  some  which  I  selected  myself  from  the  coke- 
heap  at  the  Nine  Elms  station  gave  about  5  per  cent. 

'*  The  next  peculiarity  to  be  noticed  between  the  coke  and  the  coal  from  which  it 
is  made  is,  in  the  amount  of  ash  being  very  much  higher  in  the  former  than  in  the 
latter ;  this  is  caused  by  an  excess  of  iron  and  silica  principally,  and  were  it  not  for  tbe 
increaae  of  ash  there  would  not  be  so  very  much  difference  in  their  heating  power,  dec. 
I  can  only  account  for  this  increase  in  these  two  substances  from  their  being  volatilized 
in  the  coking  ovens,  and  entering  into  the  crevices  of  the  fuel  from  which  the  gmses 
escape. 

**  It  is  common  to  find  large  quantities  of  a  hair^Iike  substance  adhering  to  the  coke, 
varying  in  color  from  a  light  grey  to  black;  this  is  silica,  with  a  trace  of  carbon  and  iron, 
and  which  has  been  in  a  state  of  volatilization  till  arrested  by  coming  to  a  cooler  part  of 
the  coking  oven,  where  it  has  condensed,  and  is  found  as  I  have  described  it. 

*<  No.  3. — Llahguathoo  Mirthtb  Coal, — You  will  observe,  is  a  coal  of  a  very  avpe- 
rior  quality,  and  is  nearly  equal  to  Ramsay's  coking  coal  in  heating  power,  and  has  a 
very  little  less  per  centage  of  sulphur;  but  No.  4,  *Griff'  coal,  though  containing  leas 
aulphur  than  either,  does  not  possess  such  heating  power,  which  is  partly  owing  to  its 
containing  a  large  per  centage  of  water ;  this  water  is  expelled  when  the  coal  is  reduced 
to  a  fine  powder,  and  submitted  for  some  time  to  a  temperature  of  212^  Fah.  The 
moisture  in  the  other  specimens  was  determined  in  a  similar  manner. 

**  I  may  state  that  my  experiments  were  repeated,  and  great  care  was  bestowed  to 
verify  any  results  which  appeared  contrary  to  what  should  have  been  expected,  such  as 
the  larger  amount  of  ash  in  ooke,  in  comparison  to  the  coal  from  which  it  was  made, 
and  the  larger  amount  of  sulphur  in  coke  than  in  coal,  the  general  belief  being  that  in 
the  coking  of  coal  most  of  the  sulphur  is  driven  off.*' 

I  will  BOW  proceed  to  give  a  detailed  statement  as  to  my  mode  of 
procedure  to  ascertain  the  quantity  of  fuel  consumed  per  trip  from  the 
Waterloo  Station,  London,  to  Southampton  and  back  again,  inclusive 
of  the  quantity  used  in  getting  up  steam  in  the  morning,  and  whilst 
waiting  at  Southampton.  I  personally  inspected  the  weighing  of  the 
fuel  in  the  morning,  and  again  at  Southampton,  and  on  the  return  of 
the  engine  to  Nine  Elms  I  took  an  account  of  the  coal  which  remained 
on  the  tender,  and  I  had  the  fire-box  cleared  out,  the  hot  material 
cooled  and  riddled,  and  the  worthless  portion  separated,  and  I  allowed 
the  value  in  good  coal  for  the  remainder. 

I  commenced  my  experimental  trips  with  the  coal  engine  '^  Iron- 
sides," which  had  been  constructed  on  Mr.  Beattie's  patented  plans, 
for  burning  coal  only,  and  heating  the  feed-water,  and  took  the  10*15 
A.  M.  mail  train  from  Waterloo  to  Southampton,  and  arrived  there  at 
1*6  P.  M.  We  commenced  the  return  journey  at  3*0  P.  M.,  and  arrived 
at  the  Waterloo  Station  at  5*58  P.  M.,  the  engine  having  performed 
the  trip  in  the  most  satisfactory  manner,  and  without  any  appearance 
of  smoke,  except  when  the  steam  had  to  be  got  up  in  the  morning,  or 
the  fires  prepared  for  the  return  journey. 

The  result  of  that  day's  trip  will  be  seen  by  referring  to  the  tabu- 


Digitized  by  VjOOQIC 


Valtus  of  Coke,  and  Coal  in  Locomotive  Enginee.  98 

lated  snminary  opposite  Noyember  15th,  where  the  arerage  consump- 
tion of  fael  is  shown  as  16*71  lbs.  of  coal  per  mile,  or  when  reduced 
to  its  coke  value,  equal  to  11*14  lbs.  per  mile,  with  an  average  load 
of  12*2  carriages  per  mile,  traveling  at  an  average  speed  of  31*25  miles 
per  hour. 

I  have  said  that  the  consumption  of  coal,  when  reduced  to  its  coke 
valae,  was  equal  to  11*14  fts.  per  mile ;  in  explanation  of  mj  mean* 
ing,  I  beg  to  state  experience  has  proved  that,  in  order  to  make  one 
ton  of  good  coke  suitable  for  locomotive  engines,  1^  tons  of  the  best 
coking  coal  is  required,  and  with  some  kinds  of  coking  coal,  1\  to  If 
tons  are  necessary  to  produce  one  ton  of  coke.  It  will  be  evident  then, 
that  if  the  same  load  can  be  taken,  at  the  same  velocity  and  under  the 
same  circumstances  in  respect  to  weather,  with  equal  weights  of  fuel, 
say  with  coal  in  engines  fitted  up  with  Mr.  Beattie's  patented  contri- 
vance, and  with  coke  in  the  ordinary  class  of  engines,  a  net  saving  is 
effected  of  one-third,  or  38  per  cent.,  in  fuel  alone,  without  taking  into 
consideration  the  incidental  saving  consequent  on  the  construction  of 
coke  ovens,  the  interest  on  capital,  the  cost  of  their  maintenance,  and 
the  wages  of  workmen  employed  in  the  manufacture  of  coke. 

Prom  the  tabulated  summary  it  will  be  seen,  that  I  worked  the  coal 
engine  "  Ironsides*'  for  three  days  with  little  variation  in  respect  to 
the  quantity  of  fuel  consumed,  that  little  variation  arising  from  the 
change  in  the  weather.  I  then  selected  the  coke-burning  engine  ^'Ve- 
suvius,** one  of  the  ordinary  class,  and  being  nearest  in  dimensions 
and  weight  to  the  "Ironsides,**  and  in  good  working  order,  and  with 
it  I  took  a  similar. train  (10*15)  to  and  from  Southampton,  burning 
coke  only,  and  I  adopted  the  same  course  of  proceeding  as  on  the 
former  trips,  but  with  a  very  different  result  as  regards  the  consump- 
tion of  fuel ;  for,  on  referring  to  the  general  summary,  it  will  be  seen 
that  the  average  load  was  12*1  carriages,  the  average  speed  80-27 
miles  per  hour,  while  the  average  consumption  of  fuel  was  20*62  lbs. 
of  coke  per  milfe.  On  the  following  day  I  took  the  "Express"  train 
with  the  same  engine,  but  the  results  were  substantially  the  same  as 
on  the  previous  day  with  the  "mail*'  train. 

Having  tried  the  "Vesuvius,** I  decided  upon  taking  another  coke- 
burning  engine  (the  "Frome,'*)  which  was  a  similar  class  engine  to  the 
"Vesuvius,**  in  order  to  ascertain  if  there  was  any  difference  in  the 
results  of  their  working.  On  referring  to  the  summary  of  the  trip  op- 
posite November  22d,  it  will  be  seen  that  the  consumption  of  fuel  was 
remarkably  near  that  of  the  "  Vesuvius.*' 

I  then  determined  to  test  the  capabilities  of  another  coal-burning 
engine,  the  "Canute,"  and  compare  the  results  of  its  working  the 
"Express"  train  with  that  of  the  "Vesuvius.*'  The  load  was  lighter, 
averaging  9'3  carriages,  but  the  average  speed  attained  was  higher, 
being  36*76  miles  per  hour.  The  consumption  of  fuel  was  16*71  fts. 
of  coal  per  mile,  the  coke  value  of  which  is  11*14  fts.  per  mile  against 
20-62  ft>8.  per  mile  consumed  by  the  "  Vesuvius.** 

The  experiments  up  to  this  period  showed  a  decided  advantage  in 
the  coal-burning  engines,  so  far  as  regarded  economy  of  fuel,  &c.,  but 
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the  results  were  not  conclusive  to  my  mind,  inasmuch  as  the  engines 
had  not  worked  under  precisely  the  same  circumstances  with  respect 
to  weather  and  uniformity  of  load  and  speed.  I  therefore  obtained  a 
sufScient  number  of  carriages  to  form  two  trains  of  equal  size  and 
weight,  and  I  had  a  quantity  of  materials  weighed  and  placed  in  each 
of  them  equivalent  to  a  load  of  passengers.  The  coal-burning  engine 
"Canute,"  was  attached  to  one  of  the  trains,  and  the  coke-burning 
engine  "Vesuvius,"  to  the  other.  The  weight  of  the  train,  including 
engine  and  tender,  drawn  by  "  Canute,'*  was  170  tons,  8cwt.,  and  that 
drawn  by  "Vesuvius,"  167  tons,  12  cwt. 

The  trains  left  London  and  Southampton  within  a  few  minutes  of 
each  other,  so  that  there  could  be  no  difference  between  them  in  re- 
spect  to  weather,  but  lest  cither  train  should  run  heavier  than  the  other 
from  extra  friction  in  the  axle  bearings,  I  took  a  second  trip  on  the 
following  day  with  the  engines  changed  from  one  train  to  the  other. 
I  registered  the  particulars  of  each  day's  trip  separately,  but  talking 
the  average  of  the  two  days  working,  the  difference  in  respect  to  con- 
sumption of  fuel  will  be  more  readily  seen. 

Average          Average  consumption  «      , 

speed.          of  fuel  in  lbs.  per  mile.  ***  * 

"Canute,**            .            28.40  .        Goal,  SO-86         .  19  carnages. 

''Veauvius,*'         .            2723  .         Coke,  24*37         .  19 

Coal  reduced  to  its  coke  value  13'57,  which  shows  a  clear  saving  of 
10'80  lbs.  per  mile. 

I  subsequently  tested  the  capabilities  of  the  coal-burning  engine 
"  Canute"  for  making  sufficient  steam  when  drawing  heavy  loads,  and 
as  this  engine  was  rather  heavier  than  the  coke-burning  engine  "Ve- 
suvius,'' I  obtained  an  additional  number  of  carriages,  and  after  they 
had  been  weighted,  I  had  twenty-eight  of  them  attached  to  the  "  Ca- 
nute," and  twenty-two  to  the  "Vesuvius,"  making  the  total  weight  of 
the  "Canute"  train  235  tons  13  cwt.,  and  that  of  the  "Vesuvius" 
train  189  tons  6  cwt.  I  was  very  desirous  of  testing  the  capabilities 
of  the  coal  engine  "  Canute"  for  drawing  a  heavy  load  up  the  incline 
from  Southampton  to  Andover  (a  distance  of  22  miles)  without  the  aid 
of  a  pilot  engine,  and  for  that  purpose  I  added  about  20  tons  extra 
weight  to  its  train  beyond  its  proportionate  load. 

Early  in  the  morning  of  December  19th,  1855,  we  proceeded  to 
Southampton  with  the  two  trains,  but  unfortunately  the  water  pipe  at- 
tached to  the  lower  part  of  the  boiler  in  the  "  Canute"  engine  gave  way, 
and  the  leakage  therefrom  became  so  great  soon  after  we  left  Soutn- 
ampton,  that  we  were  obliged  to  pump  into  the  boiler  an  extra  supply  of 
water  to  compensate  for  the  loss  sustained.  A  reference  to  the  regis- 
tered account  of  the  trip  on  that  day  will  show  that  while  the  "  Vesu- 
vius" (coke)  engine  evaporated  7*13  fibs,  of  water  by  1  fib.  of  fuel,  the 
"  Canute"  (coal)  engine  evaporated  9*05  fibs,  of  water  by  1  fl).  of  fuel. 
The  amount  of  water,  therefore,  which  passed  from  the  tender  of  the 
"  Canute"  engine  was  greater  by  1*92  or  nearly  2  fibs,  of  water  per  1 
B>.  of  fuel,  than  that  from  the  tender  of  the  "  Vesuvius,"  but  notwith- 
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standing  that  misliap,  the  ^^  Canute"  generated  sufficient  steam  to 
draw  the  28  loaded  carriages  up  the  incline  without  any  aid  whatever. 

The  firing,  from  the  same  cause,  was  increased,  but  the  result  on  the 
day's  work  of  the  two  engines  was  still  in  favor  of  the  coal-burning  en* 
gine,  as  will  be  seen  from  the  summary,  arid  it  is  worthy  of  remark 
that  when  the  coal  is  reduced  to  its  coke  value,  the  tesult  is  10*30  ibs. 
per  mile  in  favor  of  the  coal-brirning  engine,  "  Canute." 

I  have  shown  that  the  saving  effectea  by  the  coal-burning  engines 
with  the  ordinary  trains,  was  equal  on  the  average  to  8*56  fl>8.  of  coke 
per  mile,  or  10-80  fcs.  of  coke  per  milo  when  each  engine  worked  un- 
der the  same  circumstances  as  to  weather,  &c.,  with  equal  loads;  now, 
if  the  former  quantity,  viz.,  8*56  lbs.  per  mile  be  taken,  the  saving  is 
equal  to  1*348  Sbs.  on  each  trip,  or  at  the  rate  of  187f  tons  per  engine 
per  annum,  at  six  days  work  in  each  week ;  but  if  the  latter  quantity, 
viz.,  10*80  96s.  per  mile  be  taken,  the  saving  is  equal  to  1*721  fl>s.  at 
each  trip,  or  239^  tons  per  engine  per  annum; 

The  consumption  of  coke  by  the  coke-burning  engine  "Vesuvius" 
during  one  of  the  trips  referred  to,  was  29J  cwt.,  which,  at  31s.  6d. 
per  ton,  was  equal  to  <£2  6s.  6d.,  whereas,  the  consumption  of  the  coal- 
burning  engine  "  Ironsides,"  during  another  of  the  trips,  was  24J  cwt., 
which,  at  19  s.  per  ton,  was  equal  to  £1  3  s.  6d.,  giving  a  clear  sav- 
ing on  the  latter  per  trip,  of  £1  3s.  In  my  report  to  the  Directors 
of  the  London  and  South  Western  Railway  Company,  I  stated  that  if 
they  had  seventy  engines  in  steam  per  day,  and  each  of  them  was  fitted 
up  for  burning  coal,  and  all  worked  under  similar  circumstances  to  the 
"  Ironsides,"  there  would  be  a  daily  saving  to  the  Company  of  £  80 
IDs.,  or  ^483  per  week  of  six  days,  or  £  25,116  per  annum. 

From  the  result  of  these  interesting  and  important  experiments,  I 
trust  I  have  succeeded  in  demonstrating  the  truth  of  the  assertions  I 
made  at  the  meeting  to  which  I  have  referred,  namely,  that  coal  can 
be  used  more  economically  in  locomotive  engines  than  coke ;  that  by 
the  use  of  coal  sufficient  steam  can  be  generated  to  supply  locomotive 
engines  when  working  at  high  velocities  and  when  drawing  heavy  loads; 
and,  in  support  of  my  assertion  relating  to  the  capability  of  coal-burn- 
ing engines,  built  in  accordance  with  Mr.  Beattie's  patent,  consuming 
their  own  smoke,  I  have  to  observe,  that  a  goodly  number  of  them  are 
at  work  on  difierent  lines  of  railway,  and  testimonials  of  their  efficiency 
have  very  frequently  been  given. 

(To  be  Continued.) 


Association  for  the  Prevention  of  Steam  Boiler  JSxplosions.^ 
At  the  usual  monthly  meeting  of  the  committee  of  management,  held 
on  Wednesday,  at  the  office  of  the  secretary,  Mr.  Henry  Whitworth, 
Corporation  street,  Manchester,  the  chief  inspector,  Mr.  H.  W.  Har- 
man,  presented  his  monthly  report,  from  which  the  following  are  ex- 
tracts : — The  following  is  a  statement  of  our  position  as  regards  the 
number  of  works  and  boilers  under  the  inspection  of  the  association, 

*  From  tho  Lond.  Mining  Journal,  No.  123L 
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for  the  month  ending  the  18th  March,  1859 : — 530  mills  and  other 
works,  and  1466  boilers,  being  an  increase  since  the  22d  ult.,  of  50 
mills  and  other  works,  and  139  boilers.  We  have  also  made  230  visits 
and  examined  667  boilers  and  500  engines.  Of  these,  two  visits  have 
been  special,  and  one  boiler  specially  examined,  also  11  internally, 
and  27  thoroughly  examined :  84  diagrams  have  been  taken  from  49 
cylinders ;  8  diagrams  from  4  cylinders  have  been  special.  The  usual 
copies,  with  calculations  of  power,  ^consumption  of  fuel,  and  general 
recommendations,  have  been  forwarded  to  proprietors.  The  number 
of  boilers  found  to  be  defective  are  as  under :  corrosion,  20,  of  which 

6  were  dangerous ;  fractures,  3 ;  safety-valves  overweighted  and  oth- 
erwise out  of  order,  31 ;  pressure  gauges  out  of  order,  20 ;  water 
gauges  out  of  order,  17  ;  feed  apparatus  out  of  order,  5 ;  blow-oflf 
cocks  out  of  order,  9,  of  which  1  was  dangerous ;  deficiency  of  wa- 
ter, 2 ;  total  107.  10  boilers  were  without  glass  gauges ;  28  boilers 
were  without  blow-off  cocks ;  3  boilers  were  without  pressure-gauges ; 

7  safety  valves  had  the  spindles  passed  through  stuffing  boxes. 


Stephenson  and  Alder 9on.* 

I  have  waited  to  see  whether  any  one  would  point  out  the  fallacy  of 
Stephenson's  statement  {Athen.  No.  1633,  p.  217,)  that  cither  iron  or 
ice  will  bear  a  weight  passing  over  it  at  a  greater  velocity,  which  it  could 
not  bear  if  it  went  slower ;  and  that  '^  when  it  goes  quick,  the  weight 
in  a  manner  ceases.*'  The  very  reverse  of  this  is  the  truth,  as  was 
clearly  established  by  the  ''Iron  Commission,"  which  was  appointed 
a  few  years  since,  to  inquire  into  the  causes  of  the  breaking  down  of 
the  iron  bridge  over  the  Dee.  And  the  principle  so  established  is  now 
universally  acted  upon  throughout  our  railways ;  the  speed  of  the 
trains^  upon  approaching  bridges  of  any  considerable  length,  whether 
of  iron  or  wood,  is  usually  slackened  to  8,  6,  or  even  4  miles  an  hour, 
according  to  circumstances ;  and  the  same  rule,  viz.,  of  going  slow, 
and  not  of  going  quick,  is  always  observed  in  passing  over  an  unsound 
part  of  an  embankment.  I  was  myself  present  at  some  very  interest- 
ing experiments  made  by  this  Commission  at  the  iron  bridge  of  the 
South-Eastern  Railway,  near  Epsom,  in  the  presence  of  Lord  Wrot- 
tesley.  Sir  W.  Cubitt,  the  Astronomer  Royal,  and  several  others. 
Prof.  Willis  had  contrived  a  very  ingenious  apparatus,  which,  fixed 
to  the  centre  of  one  of  the  iron  girders,  measured  and  registered  the 
deflection  of  the  bridge  at  the  passing  over  of  any  weight.  An  engine 
with  a  heavily-laden  tender  was  then  passed  over  the  bridge  at  speeds 
varying  from  10  to  60  miles  an  hour,  and  it  was  found  that  the  greater 
the  speed  the  greater  was  the  deflection  of  the  girder.        K.  A.  W. 

•From  the  Lonaon  Athencenm,  Fob.  26, 1869. 
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List  or  Axibicah  Patcnts  wbicb  isbucd  rnoM  Mat  17  to  Jm  7,  1869, 

(iJiCLVBlWM,)  WITH  EXBHPLIFIGATIOIB. 
MAY  17. 
in.  OoRON  pRnsnu;  B.  H.  Adams,  TMIadega,  AUbaiiUL 

Claim  -The  oomblnadon  and  arraDgemant  of  pilde  rad,  toggk  Untn,  <w«^iiM«g  rod,  lanr.  awl  iMk 
lew,  all  operating  Iq  the  manner  aet  forth. 
1S2.  SoBOiGAi.  SPU!fTB;  DaTid  Ahl,  NewviUe,  Pennsylranfa. 

Claim— A  splint,  made  of  the  ingredirnta,  and  in  the  maimer  wt  ftvth. 
U8.  SniiciL  BfiDsa;  T.  R.  Allen,  St.  Louis,  HissoarL 

Claim— The  mode  of  making  the  handle  of  the  brash  in  two  parts,  and  fiMteniog  the  two  parte  by  meaui 
of  a  serew,  turn^Kl  on  the  w«dge  (which  I  term  a  wi  dge-screw},  which  in  driven  through  the  bristles  in  tiM 
iron  band  thereby  w.-dging  the  bristles  in  the  band,  and  enab.ing  the  main  handle  to  entirely  curer  the  ends 
of  the  bristles  and  band,  wh'ch  prevents  the  handle  and  bristles,  when  in  use,  from  working  through  the  iros 
hand  holding  the  brush  together. 

U4  Co-opt  OuK  OP  Stiak  BMainia ;  B.  R.  Arnold,  Proridence,  Rhode  Island. 

Claim— 1st,  The  oombinatlon  of  an  adJuKtable  cam  or  sector,  or  Its  equiralrat,  located  on  the  rock  shaft; 
a  stop-block,  or  its  equivalent,  and  an  arm,  <>r  its  equivalent  attach4>d  to  the  devices  which  1ft  the  valve— tha 
tbrse  sa  combined  operating  to  r^ulate  the  cut-oflT  of  th  ?  steam,  in  its  passage  into  the  engin(>^at  any  derirsd 
point  of  the  stroke.  '2d.  Th  •  s.ime  combination  abov.'  spec' fled,  for  the  purpose  of  working  the  exhaust  valw 
of  a  steam  engine,  by  m-.ans  of  the  same  rock  shaft  and  Lccentric  moUon  with  whtoh  the  steam  valvea  am 


US.  Yauablb  ExRAom  op  Looomottvb  BKanns;  Wm.  S.  0.  Baker,  Chicago,  niinois. 

Claim— The  plug,  arranged  In  combination  with  the  shell,  and  with  the  exhnust  pipes  of  a  double  c^Uo- 
dsr  steam  engine,  in  such  a  manner  that  the  exhaust  of  each  cylinder  can  be  varied  while  both  are  separate 
from  each  other. 

r(Th.s  invention  consists  in  arranging  over  the  exhaust  p'pe  a  rotary  cylindrical  ping,  with  dlfljerent  alMd 
lings,  which  are  br  mglit  to  comvpond  with  the  openi'igA  in  the  exhaust  pipe  and  with  the  openings  d 
pipes  leading  therefrom  to  the  chimney  by  means  of  gnir  wheels,  which  are  easily  operated  frnn  the  m^ 
gineer's  stand,  and  the  whole  is  so  arran;;ed  that  the  sroam  fh>ni  the  two  cylinders  is  kept  separate  until  Ik 
leaches  the  ch-mney.  and  that  the  opening  of  the  exh  tust  pipe  fur  each  cylinder  is  raised  sepantely.j 
UO.  Siwivo  HAOnufu;  Abnihiun  Bartholi;  City  of  New  York. 

Claim— Applying  the  said  lever  to  work  on  a  fixed  ftilcrnm,ln  oombinatlon  with  a  friction  damp,  wUdi, 
though  it  permits  the  8.iid  lever  to  be  moved  by  and  with  tlio  needle  unn  or  needle  carrier,  during  a  porttan 
ef  the  m  ivcment  uf  the  latter  in  e  tli  r  d  rection.  Ibr  the  purpose  of  drawing  back  the  thread  through  tha 
doth,  and  completing  the  stitch,  and  letting  it  slack  a<0iin  t4)  form  the  loop  of  a  succeeding  stitch,  holds  tha 
ssid  lever  in  u  positively  stationary  condition  during  the  fi-st  part  of  th.>  movement  of  the  said  arm  or  car* 
rier  In  either  direction,  and  so  prevents  the  thread  getting  slack  till  thp  needle  has  entered  the  cloth,  and 
prevents  its  being  drnwn.up  through  the  cloth  till  the  heel  of  the  iihuttle  has  arrived  at  the  loop.  And  in 
eombination  with  the  thread-controlling  lever,  ofieratt'd  by  the  needle  arm  or  needle  carrier,  I  claim  the  tU^ 
tionary  eye  made  acUnstabl'?  relatively  to  th'?  said  1  ver. 
Vfl.  Sbdimo  Macbutu  ;  K.  0.  Baxter,  Foreston,  Illinois. 

Claim — 1st.  The  clearers  formed  of  the  bars,  I  i,  pTaced  on  the  seed  tubes,  connected  with  the  bar,  1,  and 
cperated  through  the  medium  of  the  lever,  J,  or  its  equivaiont.  ad,  The  frame  fitted  to  the  axle,  in  connexion 
with  the  cants  interpne-  d  between  th  •  axle  and  the  frani».  so  as  to  raise  the  frame  when  desired,  to  throw  the 
seed-dlstribut'ng  deTi<»  out  of  gar  with  the  driving  wi.eel.  '  3d.  The  arrangement  of  the  frame,  levari  V, 
connected  with  the  frame  by  the  rod,  and  the  upright  en  the  draft-pole,  for  £be  purpose  of  regulating  tha 
depth  of  the  furrows. 
188.  AmpiaAL  Lras;  Douglas  Biy,  Rochester,  New  York. 

Claim — 1st,  Curving  or  deflecting  the  Jointed  extremities  of  the  bars,  so  as  to  bring  their  axes  of  motion 
back  of  their  line  of  direction.  2d,  Tlie  c«>rd  and  spring  acting  upon  the  parte,  d  and  L,  in  the  manner  set 
fcrth.  3d,  I  am  aware  that  metallic  springs  have  b  en  employed  to  similate  the  ftinctions  of  the  natural 
mutelco;  but  experience  has  pioved  thoir  iundequacy.  b  >th  as  respTts  the  results  obtained  and  their  dura- 
bility. I  am  also  aw-ire  that  India  rubber  or  elastic  cords  have  been  u<«ed  f  >r  the  same  purpose,  and  with  no 
better  resulta,  ae^  these  I  do  not  claim — but  I  daim  the  oombinatlon  of  the  non^lastlc  tendon  with  the  India 
niU»er  spring.  In  such  a  manner  that  the  required  effect  Is  derived  from  the  compreMlon  and  expanakm  of  the 
■Mterial,  and  not  from  its  elongation  and  contraction. 
M.  Biwxxo  MAOBixn;  A.  H.  Boyd,  Saco,  Maine. 

CUna— The  employment  of  lever,  i.  a  shoe  and  sboe^haft,  spring,  plate,  and  sliding  bar,  with  aa  under 
ftid^late.  the  aboa  and  the  feed-plate  having  an  intermittent,  direct,  horiaontal,  reciprocating  motion,  and  Uia 
shoe  having  an  intermitting,  direct,  vertical,  reciprocating  motion. 
190.  ApPAHATua  poa  CooLiNQ  Buft;  James  Boyle,  Roxbury,  Maasachosetta. 

CWm— The  combination  with  two  or  more  vessels  containing  a  series  of  tubes  inserted  in  diaphngm 
so  arranged  as  to  allow  communicHtion  from  the  upper  part  of  each  vessel  to  the  lower  part  thareo^ 


and  vle^varsa,  by  m  'aus  of  and  through  the  said  tubes  or  pip*a.  so  arranged  on  either  side  uf  the  diaphragm 
as  to  conn  >ct  the  said  venels  alternitely  at  the  top  and  bottom  thereof;  and  of  a  pump  or  any  suitable  devica 
tor  fbrcing  bmr,  or  any  o'.hor  liquid  to  be  cool  -d  down,  through  one  s^t  of  tnbes  and  np  the  other,  while  a 
supply  of  cold  water  surrounding  said  tubes  is  forced  in  a  direction  opposite  to  that  of  the  Uquid  oontainad 

191.  Danx  Stock  ;  H.  S.  Brooks,  Chester,  Connecticut. 

Claim— The  arrangement  and  combination  with  a  spfral  or  aersw-thi^Md  diaft  of  A  tnbt,  ntchAl»  and 
flop  within  the  aoeket,  aa  described. 
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198.  Pura  roft  Butnm  Boon;  J.  D.  Boektoj  and  &  F.  Mother,  8clia(htlooke,  N«w  ToriL 

CWm>-Tb«  ownbiiiadon  of  the  upanid  wrew  with  th«  ttxpuuliDts  meialiic  plng^  hATiof  ledgM,  or  othur 
•qvivalonta,  to  peiMtimut  Ui«  ruck,  and  iwuviiiui  with  an  aiwriurtt  fw  the  ftiee. 
in.  MAOBUinT  fua  lUaramiio  Ua*  Bo»ui;  Oewrse  E.  Cowperth watte,  Danbnry,  GoniMcticot. 

Gkim— The  method  of  hardeuing  hat  bodice  bjr  mraoe  of  a  cradle,  mutained  in  an  inclined  poaltioo,  and 
having  a  trenjoiooe  motameut.    Aieu,  the  mothod  of  aul^ecUog  hat  bodiee  to  greater  or  l«ee  fkreeaura  daring 
haideuing,  by  incUmng  the  cradle  of  thu  liaideniug  machine  to  a  greater  or  leee  extent. 
IM.  Hoouiio  Tot  ;  J.  A.  Crandall,  City  of  New  York. 

Claim— The  iUt-wuond  aprlags,  pole  or  bar,  elastic  atrlng,  pin  or  thumbscrew,  or  their  equivalent,  in 
eombination  wiih  the  box  aod  tlamu. 
IM.  Maouxkb  roA  UpaimMO  Tiai;  C.  L.  Growell  and  Robert  Smith,  Peoria,  lUinoia. 

Claim— The  combination  of  the  lever  and  the  intermediate  elide,  fbr  the  pnrpoee  of  giving  movemflnt  t* 
the  eliding  Jaw. 

IM.  Dbawlmq  Hk4M  fob  Sninnira  Maciohxs;  Jamee  E.  Crowell,  Chelaea,  MaaeaehuaeUa. 

Claim — Sooonetructiog  and  gearing  the  two  pain  of  drawing  roUere,  that  each  pair  will  draw  and  rgtoael 
the  alivur  or  rvviug,  and  eo  allow  the  iwiet  to  peai  and  lua  back  to  the  Unit  ruUer^ 
197.  Soap;  William  Dawee,  Weehington  Coonty,  Tennoeeee. 

Claim— The  uae  of  the  Ingredients,  whm  combined  in  the  proportions  set  forth. 
IM.  TOTBU;  George  W.  Dean,  Glenn's  Falls,  Mew  York. 

Ghiim— The  a(U Datable  rotating  chamberid  cyiiader,  arranged  with  the  dot  in  the  bed*plate^  aadrela. 
ttvely  with  tbe  bla»t  pipe,  to  operate  as  set  fi>r(h. 
IM.  CULnvATOBS;  Oliver  H.  Dennis,  Altona,  Illinois. 

Claim— The  arrangement  and  combination  of  the  hinged  handle^  hinged  side  beams,  b  B,  and  oonneethig 
bars,  in  relation  to  tiie  ceuirul  beam,  a,  lor  the  purpose  specified. 
900.  Btraw  Cott£Bs;  J.  B.  Drake,  Goshen,  Indiana. 

Claim— The  arraugemt^nt  of  the  hinged,  forked,  feeding  pawl  fimma,  feeding  and  atop  pawls,  oentnlly 
arrangtd  ratchet  wheel,  spiked  feed  i oiler,  and  rieing  and  tailing  knife  frame. 
M,  Lamps;  John  L  Drake,  Cincinnati,  Ohio. 

Claim— let,  A  %irlck  tube  for  containing  two  or  more  flat  wicks,  one  at  least  of  which  wicks  la  aoondoetor, 
said  tnue  hav.ng  a  tloubte  chamber,  brace,  and  opening,  as  stated,  ao  that  the  burning  wick  may  reoeiva  the 
oU  fhm  the  couductor,  and  8till  Im  free  to  move  upon  or  afcaltiet  it,  as  it  Is  raised  or  lowered,  to  regulate  the 
hnming.  *2d,  In  oombiuaiiun  with  a  aiotted  and  ptirforated  dome,  and  a  flat  wick  for  homing  heavy  oU%aa 
aaxiliaiy  flat  w.ck  and  wick  tub*;. 
MS.  Appahatus  fob  EvAPOBATiMO  Saccbabihb  Juicbs;  Daniel  I.  Dnrity,  Croton,  Ohio. 

Claim— Ist,  A  descending  eeriee  of  evaporating  pans,  each  having  a  well  or  depression  on  the  aide  nest 
Iti  immediate  successor  in  the  range,  cloeable  by  sluices.    2d,  The  arrangement  of  the  sluices  alternately  on 
the  right  and  left  of  the  range,  when  used  in  the  deecritied  combination  with  the  wells  or  depreesions  referred 
to.    8d,  The  strainer,  in  the  deMcribed  combination  with  the  clarifler,  operating  in  the  manner  eet  fcrth. 
MS.  Watbb  ImiCATOB  fob  Steam  Boilxbs;  John  L.  Frisbie,  Cincinnati,  Ohio. 

Claim  —1st,  The  dfscribed  combination  and  arrangement  of  the  box,  adjustable  pipe,  valva,  slaeva,  and 
aeetor,  operating  in  connexion  with  the  float  arm,  for  the  purpoee  of  varying  the  point  of  alarm  Cram  tha  oiit> 
side  of  the  bo.lor,    'id,  Tho  c«igg«d  a  ctor  provided  with  a  segmental  slot,  in  combination  with  the  sUdiag 
aleeve,  float  arm,  and  bolt,  to  en4ible  the  application  of  the  alarm  to  any  part  of  the  boiler. 
M4.  Nov  Cbacub;  Russel  Frisbie,  Bfiddletown,  Connecticut. 

Claim— The  nut  cracker,  snbstantially  as  described. 
M6.  WatbBtWHBbls;  Omrl  C.  aod  Jarvis  0.  ford,  CollInsvUle,  Connecticut. 

Ch&im— The  application  of  the  reversed  curved  buckets  or  guides,  to  form  a  reversed  action  oaatrspetsl 
and  oenira  vent  turbine  water-wheel,  in  combination  witii  the  inner  and  outer  cutpoff. 
M6w  Straw  Ccitxbs;  A.  W.  Fox,  Athens,  Pennsylvania. 

Claim— Ist,  The  arrangement  of  the  wheels,  or  their  equivalent,  in  cmmexioB  with  the  crank,  couaeci- 
ing  rod,  sliding  frame,  and  shafta,  by  which  1  obtain  an  accelerated  upward  and  retarded  downward  mocioB 
to  the  knife  of  a  straw  cutter.  2d,  Tho  combination  of  the  sliding  fhime,  with  the  knife  sliding  in  the  said 
frame,  by  means  of  tbe  action  of  the  angular  slot  and  roller,  or  their  equivalent,  by  which  combination  of 
parts  a  drawing  cut  is  given  to  the  knIfiB,  without  interfering  with  tbe  attachment  and  operation  of  the  eon- 
oecting  rod,  communicating  motion  fh>m  a  shaft  placed  crosswise  to  the  machine. 
M7.  AxBAiroiMurT  of  Kxt-boabb  fob  Piahos,  Ac.;  Alfred  Gould  and  Cyrus  Marsh,  Seneca  Falla,  New  York. 

Claim— The  arrangement  of  two,  three,  or  more  ranges  of  keys  of  the  key-board.  In  the  manner  and  ia 
relation  to  each  other,  substantially  as  speciflud. 
M6.  Bbwxno  Machccxb;  Joshua  Gray,  Medford,  Maasaehnsetts. 

Claim— 1st,  The  combination  of  the  reciprocating  bar  with  fta  side  inclines  and  upper  incline,  with  tht 
ban,  atop,  and  adjustable  stop,  arranged  as  described.    Sd,  In  combination  with  the  slide  bar  which  oparatis 
the  feeder,  the  bent  lever,  and  universally  adjustable  cam. 
MO.  Wnaniro  Soaub  :  Wm.  D.  Gnseman,  Morgantown,  Tlrginia. 

Claim— A  pendulum  drum  or  roller,  which  has.  In  addition  to  a  rolling  motion,  a  traveling  movement. 
Also^  in  combination  with  a  rolling  and  traveling  drum  or  roller,  and  an  Index,  a  traveling  vemfer  or  diak 
Also^  the  combination  of  the  horiaontal  leven  of  a  platform  scale  with  the  pendulum  drums  and  banda. 
SIO.  MAOHXini  FOB  RoAntifO  Coffbb;  Joalah  D.  Harrington,  Rochester,  New  York. 


Chdm— 1st,  "nie  oonstmotion  and  arrangement  of  the  divided  handle,  whereby  the  crank  not  only  i 
old  the  two  halves  of  the  ball  together,  while  rotating,  but  also  to  lift  up  one-half  of  the  ball  when  i 
the  position  shown.    Sd,  My  method  of  uniting  the  two  halves  of  a  coffee-roaster,  by  meana  of  the  hlngs 


to  hold  the  two  halves  of  the  ball  together,  while  rotating,  but  also  to  lift  up  one-half  of  the  ball  when 
Into  the  position  shown.    2d,  My  method  of  u 
ftwaied  of  the  curved  Jaw  attached  to  one-hall 
feavlBg  tha  pin  bansath  whioh  the  evrvad  Jaw 


iwaied  of  the  curved  Jaw  attached  to  one-half  of  the  balL  and  passing  into  a  slot  in  the  second  Jaw,  said  sisi 
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American  PaimU  which  i$$ued  in  May^  1859.  M 

m.  Modi  ov  ApnTim  Uva  Pown;  BUab  Bwrlt,  Priii«loii»  nUooifc 

daim— The  vw  of  a  weight,  %  single  or  doable  lever,  axle,  end  piTote,  actlog  In  eombiaattoa  with  the 
eiivelar  plate,  ntchetFclicke,  and  ratchet  wheel,  in  applying  lever  power  to  machinery. 
212.  OoxTOsi  Pm80;  Joteph  Uawthom,  Tbomae  Go^  Georgia. 

Chdm— The  oombination  of  the  acrew,  the  tap4>loeic,  and  the  leven^  with  the  pacUng  casee  and  their 
followers, 
ns.  Sswiiia  MACHnrai;  Albert  H.  Hook,  City  of  New  York. 

Claim— The  combioatloa  of  the  cam,  lerer,  and  spring,  arranged  as  eet  tirth. 
2U.  OooKiiio  Ssoth;  Sherman  S.  Jewett,  BafUo,  New  York. 

Claim— The  bricks,  when  oonstmcled,  arranged,  and  supported  within  the  store^  for  the  pwpoeea  of  4a 
even,  as  deecribed. 

215.  Macbiicx  roE  MAirurAoroBXifo  Pickr  fnrciiro;  Wm.  W.  Johnson,  Clarksbnrgh,  Virginia. 

Cbdm— 1st,  Operating  a  series  of  twisters  by  means  of  pulleys  and  oords,  arrannd  eo  as  to  give  a  twiat 
sad  rsverse  twist  X^i  the  wire,  in  oombination  with  vibrating  fingers,  hollow  shafts,  and  tension  plates,  or  their 
•qairalenfcs.    2d,  Tho  segmental  toller,  conntmcted  of  the  pieces,  r  r'  r*,  for  the  purposes  explained. 
210.  AnratrABU  Canopt  fob  Razlboa]>  Cau  ;  Isaac  E.  Jones,  Cincinnati,  Ohia 

Claim — ^The  ocnnbination  of  springs,  covers,  and  hinges^  arranged  in  the  manner  set  Ibrth. 
217.  CmmiruoAL  O175;  Wm.  Josliu,  Cleveland,  Ohio. 

Claim— 1st,  Arranging  th<)  barrel  upon  the  same  shaft  with  coe-wheeU  which  Is  secured  near  the  perf- 
phny  of  the  plate,  snd  revolving  the  barrel  aroand  the  wtieel.  2d,  The  combination  of  the  bevel  and  spurr 
geer  wheels  with  the  plate  and  Iwrrel.  3d,  The  arrangpotent  of  the  slide  with  the  barrel  and  bevel  table,  fo^ 
the  purpoee  of  elevating  the  balls  to  the  barrel.  4th,  The  arrangement  of  the  nvolving  hopper,  bottoB 
plate,  and  cylinder,  for  tlie  purpoM  of  conveying  the  balls  down  to  the  barrel. 

216.  PCMPS;  Albert  B.  Keeley  and  James  8.  Deck,  Philadelphia,  Pennsylvania. 

CUim— The  oombination  of  a  solid  or  valveless  oecillating  piston  with  the  peculiar  shaped  piston  chambari 
and  with  tho  upper  and  lower  valves. 

219.  Briar  Platb  a5d  Pbbspieation  Shields;  Henry  C.  Lester,  Brooklyn,  New  York. 

CUim — ^The  comUnation  of  the  arm-pit  shields  or  protectors  and  breast  pads^  substantially  as  dsaorihcd. 

220.  RAiutOAD  fnoes;  David  B.  Lewis,  Tamaqua,  Pennsylvania. 

Claim— The  steel  point  duvetail-.-d  to  the  liody  of  the  frog,  in  combination  with  the  tread-plate  and  Um 
Mock,  when  the  said  tread-plate  overlaps  and  is  riveted  to  the  said  point,  and  when  the  blocs  Is  of  such  a 
tapering  or  wedge-shaped  form  that,  during  the  process  of  riveting  it  and  the  tread-plate  to  the  body  of  the 
frog,  tho  said  block  may  serve  the  purpose  of  driving  tho  point  tight  up  Into  its  socket. 

221.  VBunLATiMa  Hats;  Arthur  Magiunls,  Philadelphia,  Pennsylvania. 

Claim — ^The  combination  of  the  perforated  hat  body,  the  perforated  sweat  leather,  and  the  iatervenlag 
oorm^^ted  band,  when  said  band  Is  provided  with  corrugation  upon  its  two  sideSi  and  made  plain  and  smooS 
OB  its  rear  and  front. 

222.  VaxEUE  Ain>  Pumirm;  Robert  A.  Halngay,  Pottsvllle,  Pennsylvania. 

CUim— 1st,  The  combination  of  the  lime  water  hopper,  agitator,  turbine,  and  hogshead.  Sd,  Tbe  vm^ 
Unation  of  the  alkali  keg,  hognbeads,  and  turbine.  3d,  The  arrangement  and  combination  of  the  purifying 
and  Altering  hogsheads,  Altering  tank,  turblnee,  purifier,  and  alkali  kegs  or  hoppers. 

[The  mine  water  of  coal  regions  is  found,  by  analysis,  to  be  strongly  impregnated  with  carbonic  add,  sak 
phuric  add.  Urge  quantities  of  aiuui,  and  sulphate  of  iron.  Thtrse  pro|iertiee,  as  may  be  well  known,  render 
it  very  deatructive  to  steam  boilers  and  other  apparatuses  n^ed  aliout  mines.  The  otjectof  this  invention  is  to 
deprive  the  water  of  these  destructive  properties,  and  at  the  same  time  filter  it  so  that  it  will  be  nsefhl  for 
mechanical  and  domestic  purposes.  The  nature  of  the  improvement  consists  in  a  peculiar  arrangement  of  a 
•erice  of  purifying  and  filtering  hogsheads,  a  large  filtering  tank  or  reservoir,  aseries  of  purifying  kegs  or  bo^ 
per«,  and  a  series  of  turbines.] 
22S.  Axn-mcnoii  Suppoxt  por  thb  Backs  op  Rusdirs;  Albert  H.  Manchester,  Providence,  Rhode  Island. 

Claim — Supporting  the  rudder  from  brhind  by  means  of  a  backer  or  brace  rising  from  the  deck,  or  at- 
tached above  it,  having  rollers  in  its  foce,  ounstructed  as  desciibed. 

224.  Gas  Rstokts;  Alfred  Uamh,  Detroit,  Michigan. 

Claim — ^The  employment  of  the  secondary  lid,  for  the  purposes  set  forth,  when  the  same  is  arranged  tad 
omncctod  with  the  feed  pipe. 

225.  OoMPoarriON  foe  Emsst  Sncss  aho  Whbsls;  Thomas  J.  Mayall,  Roxhury,  Massachusetts. 

Claim— The  composition  for  th^  manulhcture  of  emery  wheels,  sticks,  and  tools,  of  more  or  less  flsxibis 
nstoro,  formed  of  guttarpercha  or  India  rubber,  and  sulphur,  emery,  and  olive  oil. 
236.  MACODfi  for  Sawiho  Biviled  SiniPACis;  John  McDiannid,  Brooklyn,  New  York. 

Claim — ^The  employment  of  the  oecilUting  fhune,  in  combination  with  the  centre  wheel,  osntnd  f 
and  saw  or  cutters,  constructed  in  the  manner  described. 

227.  Mxtaluc  Sxals;  Charles  A.  McEvoy,  Richmond,  Virginia. 

Claim — ^Tbe  use  of  a  paper  label,  or  its  equivalent,  in  combixuition  with  a  metallic  seaL 

228.  SRXMSfo  MACBiifn;  Charles  Messenger,  Warren,  Ohio. 

Claim — ^The  lever,  b,  arm,  e,  levers,  e,  and  spring.  In  combination  with  a  oorablned  seeding  machine  and 
ground  roller.  Also,  the  studs,  rods,  and  shaft,  In  combination  with  the  cams,  when  used  in  connexion  wJtk 
the  seeding  machine  and  ground  roller  oombimHi. 

229.  ScRXW  Bxcatator;  Richard  Montgomery,  City  of  New  York. 

Claim— 1st,  Making  the  cylinder,  which  encloses  the  screw.  In  a  conical  form,  Ibr  the  purpose  of  render- 
ing the  aacent  and  discharge  of  the  earth  more  free  and  peribct.  2d,  Supporting  the  eyllnd>r  and  screw  hj 
means  of  the  hinged  frame.  Sd.  Driving  th  >!  <7linder  and  screws  by  means  of  the  gnaring,  arranged  as  dfr> 
scribed.  4th.  Supporting  and  adjusting  the  front  of  the  excavator  by  means  of  the  friction  ring  and  chaio  sr 
ropeu    ftthy  The  curved  swinging  standard  or  derrick  for  elevating  the  front  sad  of  the  excavator  wIthMl 
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vnfutonlng  the  duiin,  when  dedred.  6th,  The  oombliMtlon  of  the  cyHnder  and  Krew  with  the  ewinglDgliUM^ 

derrick,  and  carriage. 

2W>.  IzTEicnoir  Lasdb;  Joel  MooItoD,  Boeton,  Maankchneette. 

Claln^-The  improTed  eztenaioQ  ladder  hoee  carrier,  ooustncted  with  a  8erl(>e  of  efngle  ladder  han,  oob> 
iMCted  together  and  provided  with  pine  or  handles,  and  heving  not  only  an  extensicm  line  and  eheavea  coo- 
nected  with  and  arranjiied  in  them  (the  said  ban),  hs  explained,  bat  a  supporting  platform  and  guide  braoM, 
arranged  at  the  upper  part  of  the  upper  bar.  Also,  the  combination  and  arrangement  of  the  water  oondvit 
or  hoee  pipe  director  and  Its  guiding  lines  with  the  extension  ladder. 
Sn.  HiTAL  Drills;  Jacob  Mnrp^^y,  Half  Moon,  Pennqrlvania. 

Clahn~-The  shoulders  on  the  drill,  in  combination  with  the  braces  and  pin  upon  the  sliding  frame. 
fliL  MAOHnra  fob  RoLLisia  un  IfKASuioiro  Cotvon  BAoalira;  Thomas  H.  Murphy,  Mew  Orleans,  Lunialana. 

Claim— The  combination  for  slmultAneonaly  mlling  and  measuring  bagging,  consisting  of  an  a^jnstahle 
guide  bar,  sliding  shaft,  fitting  into  dnrer,  the  windlass  and  cord,  a^ju^tublj  pressure  roller,  carrying  caa^ 
itver,  indicating  wheel,  arm,  pawl,  and  spring. 
SSS.  Machinxs  fob  HusKxiro  Cobm;  Jacob  Naeher,  North  Orange,  New  Jersey. 

Claim— The  reciprocating  troughs,  one  or  more,  provided  with  pincers,  in  connexion  with  the  toothed 
pbites  or  stripping  combs,  and  with  or  without  ihe  retaining  piaUf. 
284.  Mbtaluc  Fbamii  fob  W»dow  Blinm;  Charles  Neer,  Albany,  New  York. 

Claim— Constructing  firamfs  for  blinds  of  sheet  metal,  bent  in  a  U  form,  and  connected  together  as  sped- 
fled.    Also,  the  bent  or  folded  strips,  provided  with  holes  receiving  the  ends  or  tenons  of  the  slats. 
^.  Mop  Haitdli;  n.  and  J.  8.  B  Norton,  Famiiogton,  Maine. 

Claim— Attaching  the  mop  cioth  or  yarn  to  the  handle  and  to  a  slide  fitted  on  the  handle. 
SM.  Mamupactubi  of  Bricks;  Nelson  Parmetcr,  Gardner,  Bfassachiisctts. 

Claim— A  fir»>proof  brick  or  lining,  composed  of  the  above  named  ingredients,  In  the  proportiona  aet  forth. 
Snr.  Bioval  Boob  Bolt;  Charles  Page,  West  Blerlden,  Conn'>ctiuut. 

Claim— Passing  the  pin  which  mows  the  bolt  through  th«>  doir,  and  permanentlv  fixing  to  the  prqfect- 
Ing  extremity  thereof  a  s<rgniental  plate,  so  as  to  overlay  the  fixed  symbol  plate,  and  communicate  tlie  dB> 
aired  Intaliigenoe. 
288.  MACHXinc  fob  Plaxikg  and  SHATxna  Ici ;  H.  D  J.  Pratt,  Washington  City,  D.  C. 

Claim— The  machine  or  implement  Ibr  cutting  or  reducing  ice  to  small  perticles,  as  described,  the  same 
oonristing  of  the  arrangement  in  a  hopper  of  suitable  size  and  shape  of  rotating  cutters,  with  or  without  a 


289.  CiTLTiTATORa;  Asa  Preston,  Unionville,  Ohio. 

Claim- The  constroction  of  a  combined  plough  cultivator,  hnvfng  the  several  parts  so  arranged  that  they 
call  be  easily  attaohod  or  detached  when  said  plough  has  the  hluged  wings,  mould-board,  bars,  and  bladea,  ar- 
iiBged  as  set  liMth. 
210.  Warb-wbbojb;  Benben  Rich,  Albion,  New  York. 

Claim— Constructing  the  pen-stock,  dadoed  Joints,  and  bolts,  in  combination  with  gates^  and  centre  scroll 
flate,  and  wheel,  constructed  in  the  manner  specified. 
Ml.  WAtiB>wiiBBLB;  Sylvanus  Richardson,  Jericho,  Vermont. 

Claim- The  fioat  with  hinges,  as  shown  at  point  marked  a,  and  the  spiral  or  cnrved  form  of  the  lower 
part  of  the  float,  as  shown  at  points  marked  b,  combined  with  the  extension  downwards  of  the  case  below  the 
scioll  case,  and  with  draft  tube. 

245.  Washwo  Maohihr;  John  R.  Rogers,  Sacramento,  Wisconsin. 

Claim- The  combination  in  cylinder  of  the  diagonal  slats  with  the  two  heads  of  the  cylinder,  when  said 
•faaada  are  provided  with  holee  of  such  ashHi>e  and  form  that  thry  will  coIUct  and  force  tlie  water  inland 
empty  it  at  alternate  ends  of  the  cylinder,  as  the  direction  of  its  revolutions  are  changed. 
248.  Wavbe-wdril;  Timothy  Roee,  CortlandtviUe,  New  York. 

Claim— Forming  the  buckets  of  four  parts,  arranfTod  or  disposed  relatively  with  each  other,  the  hub,  and 
annuUr  plate,  and  with  a  scroll,  specifically  as  described. 

[This  is  an  improvement  on  that  class  of  wator-wh(>els  which  rotate  In  a  horizontal  plane,  and  are  acted 
«pon  and  propelled  both  by  the  impacting  and  le-acUng  foice  of  the  water  as  it  passui  through  the  wheeL] 
244.  Cast  Iron  Grimduio  Mills;  John  Rnsseli,  Troy,  New  York. 

Claim— 1st,  The  onrnbl nation  of  the  breaker  end  internally  armed  hopper  with  the  upper  grinder  and 
lower  grinder,  for  the  purpose  of  feeding  into  the  mill  and  grinding  large  substances,  such  as  oirn  on  the  cob. 
2d,  Biaking  the  armed  portion  of  tlie  Iiopper  of  separate  rings  prov.Ucd  with  internal  prqleetlcua,  and  ar^ 
ranged  and  secured  together  in  the  mill,  as  set  forth.  My  Mnking  the  lower  grinder  of  separate  toothed  rinsi, 
arranged  and  secured  together  upon  the  sopiwrtiug  plate.  4ib,  Making  the  upper  grinder  of  separatu  tootlK-d 
rin0^  artmnged  and  secured  together  In  and  to  the  supportiug  plate. 

246.  Bbbmho  MACHiirRs;  Thomas  Short,  Danville,  Illinois. 

Claim— The  swinging  frame,  when  provided  with  a  seed-distributing  device  actuated  by  a  wheel  and  cat- 
ting  fdrrow  shares,  and  fitted  within  a  mounted  frame. 

246.  Rrfinxko  Iron  in  thz  Hrarth  of  a  Blast  Fubracr;  Christian  Shank,  Canton,  Ohio. 

Claim — ^The  employment  of  an  suxiliary  tuyere  pipe  within  the  hearth  of  the  common  blast  ftireaea, 
when  charged  with  molten  iron,  at  such  an  sngie  as  that  the  blsst  of  air  rnteiing  the  iron  nmy  strike  the 
circular  wall  of  tlie  h»*arth,  as  nr-arly  as  poeviliie,  at  a  tangent  to  \U  circumference,  so  as  to  cause  the  blast  of 
air  to  pass  round  in  the  mi  tal,  giving  the  whole  mass  in  the  hearth  a  spiral  motion  immediately  hefijre  tbs 
tapping  of  the  furnace  for  the  mann&cture  of  pig  iron  from  the  ore. 

247.  Sbwino  Macbinrs;  James  C.  Sprncer,  Phelps,  New  York. 

Claim— The  cmstmctlon  of  a  fe(der  and  needl<»  bar  In  one  piece  or  connected  together,  and  tha  comlilBa. 
tion  of  the  eccentric  and  pin  with  the  needle  bar,  by  moans  of  the  slot. 
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S48.  JUxfWBim  MAomni;  Wm.  &  BMmmi,  Btftiaori,  Mirtlnd. 

Ckdm— 1st,  GonMctinc  the  finger  bar  to  the  fWime  of  the  mechioe  hj  meeiw  of  the  stddle  tnd  its  n|h 
port  ft),  In  combination  with  the  auldle,  the  ewlveling  gttide  and  ewlreliiig  lerer.  8d,  Throwing  the  cutten 
fa  and  ont  of  gear  by  meana  of  a  ehiftiag  bar. 
2tt.  Hahtbtuo  M^cmins;  W.  8.  Station  and  R.  F.  Il[»7nard,  Baltianore,  Blaryland. 

Cbdm— 1ft,  The  doable  hinge  Joint  at  the  end  of  the  linger  bar,  oonslating  of  the  hinge,  shaft,  collar,  a»l 
breee.  2d,  The  oomponnd  conUc'Cting  rod.  Sd.  So  oonstmcting  or  forming  the  upper  part  uf  die  obtUM  angle 
Iron  tooth  bar  and  the  baee  of  the  finger  or  tooth,  that  aaid  baae  ihall  baar  upon  two  plain  flu»s  of  the  laid 
angle  iron,  in  tlie  manner  set  ft>rth. 
230.  foot  Pown  MAOOuri;  Freddriek  S.  Stoddard,  Litchfield,  Conneotteat 

Cliim — ^lat»  A  two-throw  crank,  operated  bjone  pitman,  In  combination  with  a  lever  and  spring,  or  their 
eqnirnlents.  2d,  The  mode  of  attaching  the  spring  to  the  foot-piece  to  operate  on  the  pUuuui  cmiuC,  in  coo- 
neiion  w.th  the  set-screws  tx  acUuating  and  reversing  the  motion. 

251.  Potato  Plaktxk;  J.  C.  Stoddard,  Worcester,  Uassschusetts. 

Clatm—lst,  The  combination  of  the  compound  cam,  hooked  lever,  and  sliding  crosshmd,  with  cntter 
attached.  2d,  Arranging  the  ploogh-Hbares  and  covering  shares  on  parallel  rock  sbafts,  so  that  a  latonl  aiKl 
vertiesl  adjustment  can  be  given  to  the  same. 

252.  Stop^aoob  IDE  WBATRcn  BoABOMO,  ftc ;  Worden  B.  Stoddard,  Horieoo,  New  York. 

Oaim— The  use  of  the  bar  forming  a  stop  or  support  finr  boards  and  mouldings,  and  the  knob,  tlia  spur, 
sad  the  atyustabla  slide. 
2SI.  Padbu-whsil;  John  Ibompeon  and  M.  L.  Doty,  Oarlton,  Iowa. 

Claim— The  backets  of  a  paddle-wheel,  arranged  In  combination  with  the  segments,  the  weighted  pla- 
loBs,  and  the  dogs,  or  their  equivalents.    And  in  combination  with  the  above  named  parts,  the  arrangement 
of  the  spars,  or  thair  equivalents,  for  the  purpose  of  retaining  the  backets  in  the  proper  positloa  while  tks 
wheel  is  bucking. 
2S4.  PB0PILX.BB;  Charles  R.  M.  Wsll,  City  of  New  York. 

Claim— 1st,  An  apron,  arranged  in  soch  rplatioo  to  a  ^heel  that  it  operates  to  propel  a  vaoKL    9d,  Ha 
snmngement  of  the  rollers  ia  combination  with  the  apnm,  whereby  the  wh  .«1  is  made  to  work  at  any  dip. 
3d,  The  springs  or  their  equivalent,  arranged  in  combination  with  the  rollers  and  with  the  apron,  wt  tiv 
purpose  of  regalattng  the  strain  on  the  apron. 
265.  Nbkdlb-casb  ahd  Imu;  Calvin  D.  Wheeler,  City  of  New  York. 

Claim— A  needle-eass  and  index  oombined  for  sewing  machines,  whereby  the  appropriate  sizes  of  thi9 
thread  and  needles  to  properly  work  together  is  always  determined. 
26ft.  Bbbduio  COLnvATOBS;  Nicholas  WhitehaU,  Newtown,  Indiana. 

Claim — ^The  comblnattoD  of  the  stirrups  with  the  notched  handles,  eye  bolts,  and  hooks,  by  which  I  aoi 
soAbled  to  raise  and  secure  the  plough  at  any  dtsimble  height. 

267.  CxMum  POB  Roonira ;  J.  Carpenter  Worth,  Little  Britain  Township,  Lancaster  Co.,  Pennsylvania. 
Claim— The  composition  for  roofing  made  up  in  the  manner  and  of  the  Ingredients  proportlraked  and 

mixed,  as  set  fiirth. 

268.  Puicr;  John  11.  Yoang,  St  Lools,  Missoarl. 

Claim — Dividing  the  pump  cylinder  into  two  chambers  by  the  division  valve  seat  plate,  with  its  valves 
opsning  upwards,  »ad  uniting  them  by  the  water  way.  as  described  Alao,  thn  puppet  vnivos,  connected  tOk 
end  operating  witl^  tlie  buckets  in  the  twovhamberM,  so  that,  whilst  they  move  with  said  buckets,  they  shall 
have  action  independent  of  them.  Also,  in  combination  with  the  hollow  piston  and  stem  passing  throagh  i^ 
the  causing  of  the  upper  valve  to  close  apwards  against  its  bucket. 
360.  Railboao  Switch;  Jacob  Youngman.  Sunbury,  Pennsylvania. 

Claim — ^The  arrangement  of  two  guards,  so  that  a  space  exists  between  them  at  the  point  where  the  cars 
take  an  oblique  direcHoa  to  the  switch  rails,  in  order  to  run  upon  the  lower  portion  of  the  main  track  on  % 
fivg  plate  which  has  stationary  frogs  and  a  rail  arranged  on  it. 

200.  Lock;  Orson  Billings,  La  Orange,  Ohio,  Assignor  to  ssif  and  Morris  Traver,  Clinton  Hollow,  New  YoA. 
Claim — ^The  combination  of  the  guards  or  plates  arranged  relatively  with  each  other  and  the  bolt,  to 
<9*nite  as  set  forth.    Also,  the  spring  tops  when  applied  to  the  guard  or  plate,  and  the  latter  is  used  in  con> 
uexlon  with  its  fellow  guards,  for  the  purpose  described. 

2BL  HAin>-PL.imiro  Machittb  ;  Tyrannns  B.  Butterfield,  Indianapolis^  Assignor  to  Ab^oh  Taylor  and  B.  Sfta> 
venson,  Morgan  Co.,  Indiana. 
Claim — ^The  combination  and  arrangement  of  the  frame,  knifb,  feed  roller,  spring,  and  sqgsw. 
m  Wcrnow  Sash  Suppoetze;  Sumnor  Ooqpar,  Windsor,  Gonnecticat,  Assignor  to  sal(  Thomas  Denham,  and 
Joseph  W.  Briggs,  Cleveland,  Ohio. 
Claim— The  combination  and  employment  of  the  spring  pinion  policy,  with  the  rack  or  perforated  ptete, 
tube,  or  box,  pin,  key,  and  latch. 
ttt.  OomracTDfO  TOOsniBi  tbb  Bbaobb  or  Teobs  Bbimv;  L.  B.  TruesdeU,  Warren,  Massachusetts. 

Oaim— T^  method  described  of  constructing  and  interlocking  tho  diagonal  braces. 
96L  Fbbmxo  Dbvigi  fob  PLAHixa  Macbuixs  ;  C  B.  CottrelL  Aasignor  to  self  and  Nathan  Babooek,  We«tsrly# 
Rhode  Island. 
CUiaa— The  eombinatloa  of  the  antl«friction  and  feed  Toilers,  applied  to  the  cisss  of  phnlng  maeblnea 
issBilbud,  and  drlTe&fttnn  one  and  the  aanie  shaft  by  gearing,  arranged  to  admit  of  a  sepamte  lateral  «|f«st- 
■sntofeoch. 

tt6.  MACnirs  fob  SHAvnra  Stats  vboii  tbi  Boir;  Harry  H.  Xvarts,  Assignor  to  self  and  P.  B.  Mfrrihew, 
Chicago,  Illinois. 


Clala— Ist,  The  employment  or  ass  of  the  reciprocating  saws  in  oonnexion  with  the  swinging  bolt  frames* 
rated  by  the  wiper  wheda,  or  their  eqalval«-ntSL    2d,  Ths  empP  ... 

Jed  bv  the  pinions  with  the  right  and  left  screi 
gh^  and  nndogginc  the  bdla  at  the  proper  time. 


opsrated  by  the  wiper  whsala,  or  their  eqalval«-ntSL    2d,  Ths  employment  or  use  of  the  ssgment  raeks.  eann 


ascted  b/  the  pinions  with  Oie  ri^ht  and  left  screw  rods,  having  Jaws  phiocd  thenqB»  for  the  poipost  flfdqi- 
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266.  Yaltis  r<«  DiT  QJLB  Mms;  Bmrj  Howwo,  AMtgoor  to  A.  H«rtto  mmI4.  W.  BurU»  PliUaildpMt» 

PennsylTiBia. 
Claim— Ut,  A  pin,  or  its  eqnlTiaent,  fitted  loowly  to  the  ▼«!▼•,  and  IntPrrenlng  between  the  tr1v6  aad 
the  driver.    12d,  GonstnictiDg  the  driver  Jn  the  form  of  an  invvrted  cap,  with  driving  pins  in  the  inside,  aaid 
cap  belnc  ao  arranfi^  in  respect  to  the  annuiar  flanch  of  the  valve,  as  to  serve  the  doubit'  purpose  of  maiA- 
taining  the  latter  In  its  proper  position,  and  of  preventing  the  access  of  tar  to  the  driving  pine. 

267.  Skwino  MAcenru;  Warren  Millar,  Aaatgnor  to  st-lf  and  John  Nott,  Chicago,  Illinois. 

Claim— Ist,  The  hook,  at  described,  In  combination  with  an  ejo-pointed  needle  and  the  spool  caae.  Sd, 
The  combination  of  the  flanch  and  space,  or  their  e(|uivalenta,  of  the  spool  caae.  8d,  The  sliding  support*, 
or  eqoivalenta  thenfor.  4th,  Imparting  to  the  spool  case  tho  tripping  or  rockiiig  motioui  to  receive  the  loop 
of  needle  thread  from  the  book,  or  ltd  equivalent,  In  the  mnnnor  described. 

268.  CoBir  AND  Cob  Mills;  Wm.  Sailor,  Assignor  to  self,  William  B.  Boyer,  and  H.  K.  Boyer,  Philadelphia, 

Pennsylvania. 
Claim— 1st,  The  plates  with  their  saw  teeth,  when  the  said  platos  are  secured  obliquely  on  the  spindle 
and  acy.icent  to  the  burr, and  when  both  th"  burr  and  plates  are  arranged  in  respi'Ct  to  the  shell, as  aet  ibrth. 
ad.  Forming  the  burr  in  three  or  more  separate  pieces,  adapted  and  secured  to  each  other  and  to  the  spindly 
as  spedfled. 

260.  TzirsoAB  Cbukt  ob  Bottle  ;  George  W.  and  George  H.  Simmons,  Bennington,  Assignors  to  selTcs  and 
Norman  Milllngton,  Shaftsbury,  Vermont. 
Claim— A  bottle,  crupt,  or  other  similar  veenel,  Ibr  containing  liquids  for  tabl^  calinsry,  or  hoQsrbold 
purposes,  provided  with  the  tubes,  a  and  b,  made  aud  fitted  to  them  in  the  manner  described. 

MAY  24. 

970.  Sbob  p«b  Gbai5  Skpabatobs;  Hiram  Aldridge,  Michigan  City,  Indiana. 

Claim— The  endless  incline  elevator  bilt  With  its  lags  or  cross  slats,  in  oombiaation  with  the  Inellnerieve 
or  board  and  incline  extonsion  board. 
-271.  BBD0TBAD  Fastbniao  ;  G.  W.  Baker,  Oochranton,  Pennsylvania. 

Claim— The  box,  the  hook,  and  the  rack,  when  combined  In  the  manner  described. 
972.  Smut  Macbimbs;  £.  Barnhart,  Ship{)en8burg,  Pennsylvania. 

Claim- Tho  disc  arranged  with  the  fluted  shell  and  with  the  wings,  to  openUe  in  combination  with  ths 
Anted  cylinder,  which  is  piovided  with  a  spout. 

273.  SuBFACB  CoimzMSBBS;  Daniel  Bamum,  City  of  New  York. 

Claim— The  method  of  making  yielding  Joints  between  the  tubeajmd  tube  sheets  In  the  condensing  waler 
oompartmjnts  of  surfice  cond^nserii,  and  of  thus  compeuduting  the  expansiuns  and  contractions  in  ibe  tubes, 
by  the  means  of  leaving  a  portion  of  India  rubber,  or  otii.-r  elastic  packing,  Immediately  surrounding  each  tube 
free,  so  that  Its  olaaticiiy  can  yield  Kmgitudinally  with  tlio  tubes  and  C4>mpen8ate  Ibr  their  varying  lengths, 
withont  causing  the  packing  to  slip  on  tho  metal.  Also,  the  combination  of  a  relief  valve  with  yiOiding 
joints  (without  followers)  in  the  condensing  water  compartments  of  sur&ce  condensers,  for  the  purpose  of 
preventing  the  blowing  out  ot  tlio  packing,  and  thus  preserving  tho  joints. 

274.  HBMMiva  QumsB  fob  Siwino  Machibbs;  Daniel  Bamum,  Jersey  City,  New  Jersey,  and  S.O.  Tylsr, 

Quincy,  Illinois. 

Claim— The  manner  of  arranging  and  constructing  a  hollow  Conical  U-shaped  tube  and  slot,  in  combiBa- 
tion  witti  a  horizontally  acting  spring  ]diite,  or  its  equivalent,  bewriDg  against  the  slot,  and  tending  to  preaft 
the  edge  of  the  flexible  ntatenal,  whou  tlie  aame  is  placed  within  the  »lot  into  the  tube,  and  against  the  lower 
side  of  the  concave  surface  thereof,  for  tlie  purpose  of  aiding  tho  hand  in  turning  the  hem  on  the  underside^ 
and  leaving  the  fiUr  stitch  upon  tin  upper  or  right  sidj  of  the  garment. 
276.  CuLTiVATOBs;  J.  W.  and  Leonard  Batson,  ChLrksville,  Maryland. 

Claim— The  arrangement  ot  the  reversible  concave  shoyel  point,  h,  revenible  shovel  pdnt,r,and  tbecnt- 
tor,  with  beam  and  standards,  in  the  manner  described. 

276.  Rio  pob  Yusils;  Thomas  Bell,  City  of  New  York. 

Claimr-The  arrangement  and  combination  of  the  mast,  spar,  and  revolving  forked  meat  bench,  as  d^* 
scribed. 

[The  mast  of  a  ressel  and  its  spar  or  spars  are  combined  In  such  a  manner  that  the  mast  tarns  with  fbf» 
spar  or  spars,  aud  all  the  sail  spread  on  tbu  mast  is  caused  to  have  a  similar  lifting  action  on  the  veasel;  liu 
mast  Is  also  attached  to  tho  vessel  in  a  novel  manner.] 

277.  Sfbiko  Bed  Bottom  ;  Esra  R.  Benton,  Cleveland,  Ohio. 

Claim— Tlie  construction  of  a  bed  bottom  or  spring  conch,  consisting  of  a  series  of  doable  sprinicB,  the 
loogitodinal  pieces,  and  the  transverse  slats,  either  with  or  without  the  flexible  band,  arranged  9M  set  Ibrth. 

278.  Cabdibo  Bboibes;  John  Boyd,  Philadelphia,  Pennsylvania. 

Claim— The  combination  of  the  rollers  and  scrapers,  for  stripping  the  ordinary  dofllng  cylinder  of  a  oard> 
ing  engine,  as  described. 
272.  Habveriho  Machibbs;  C.  R.  BrinkerhofT,  Batavia,  New  York. 

Claim- 1st,  The  combination  of  the  crank,  operated  by  the  main  shaft,  with  the  rake  and  sweep  poat,  ts 
whleh  it  is  attached,  and  the  eighth  arm.  2d,  The  open  work  divider  to  divide  the  grain  ftJUng  upon  the 
platform  flrom  the  gavel  being  removed  thereflrom  by  the  rake,  whf  n  arranged  U|)on  tho  rake-head.  In  tl^ 
aunner  speoifled.  Sd,  The  spring  catch  aud  dog  In  oombinatioa,  and  the  location  of  said  catch,  to  break  the 
forward  motion  of  the  rake  and  its  return  by  the  spring.  4th,  The  prqf  pction  on  the  lower  side  of  the  alot  or 
noteh  in  the  dc^  to  arrest  the  catch  with  certainty.  6th,  The  application  and  arrangement  of  the  toothed 
rack  connected  with  the  spring,  by  which  the  rake  is  caught  and  held  after  itt  descent  upon  the  gavel,  the 
rebound  thereof  Is  prevented,  and  the  gavel  removed  with  greater  certainty.  6th,  The  placing  of  a  rske 
fhaving  spring  teeth)  In  the  rear  of  the  machine,  for  the  purpose  of  gleaning  and  ctmtractlng  the  gavel  sheaf 
iBto  form.  7th,  The  combination  of  the  cam  attached  to  the  main  siutft,  with  the  arm  of  the  rear  rake,  to 
eanse  it  to  pass  over  the  gavels  at  the  proper  time.  8th,  The  ratohet  cam  and  lever  in  combination,  for  thm- 
lag  both  nkeslato  or  oBt  of  action. 
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M.  ArPABATn  roE  Hbatdio  Vud  Washi  or  Sram  Bonas;  J.  T.  Brooks,  New  Allwny,  Indium. 

Clalin— The  reladre  arranKement  of  the  force  pump,  water  enpply  pipe,  heater,  and  steum  pipe^  conrey- 
}ng  •team  from  the  upper  part  of  the  boiler  or  ateam  doin«  to  the  beater,  to  heat  feed  water  on  its  panage 
between  the  pnmp  and  the  boUer,  bj*  means  of  living  steam,  and  ii\}eot  it  into  the  lower  rigion  of  the  boiler. 
281.  Hakbows  ;  B.  W.  Bucklee,  OrayTlUe,  Illinois. 

Claim— Two  harrows  hung  to  one  frame,  independent  of  each  other,  with  two  vertical  toothfid  wheeb 
also  working  independently  of  each  otheri  and  connected  to  the  horlaontal  wheals,  which  are  actuated  by 
means  of  pinions. 
382.  Ox-tokh;  Washington  Bnmham,  Essex,  Massacbosetts. 

Claim— The  mode  of  applying  the  pole  ring  to  the  yok^  namely,  by  means  of  the  staple  mck  and  tlie  ring 
carrier,  made  so  as  to  be  etipable  uf  sliding  on  the  rack,  and  with  a  piu  puss:ige  at  ranged  with  respect  to  tlM 
■ddbcs  of  the  staple  rack,  as  described. 
283L  CciTAiN  Rack;  J.  F.  Calhoun,  Wolcottrille,  Conneetlcnt 

Claim— The  combination  of  tightening  screw,  collar,  pulley,  and  button,  tat  elEBCting  the  required  tenaioB 
on  the  cord.  f 

281.  Sswnea  Maghthxs;  P.  B.  Garhart,  Collamer,  New  Tork. 

Claim— Feeding  the  cloth  by  the  combined  action  of  the  needle  and  friction  pad,  when  the  said  needle  ami 
pad  operate  Jointly  and  In  uulaon  to  propel  the  cloth,  as  the  needle  desci<nds  therethrough,  the  cloth  being 
held  in  i^s  required  position  by  the  needle  during  the  intervals  of  feed,  while  the  pad  Is  retreating  to  take  a 
fresh  feed.ng  grip  on  the  doth. 

285.  Bekad  Kmn;  JoHeph  Carrier,  Marlboroogh,  OonnecUcnt. 

Claim- The  employment  of  the  roller  and  the  adjustable  studs  with  the  oollars  and  thumb-nnts^  as  de- 
seribei. 

286.  SvoTx  Pipis;  M.  C.  Chamberlln,  Johnsonburgh,  New  Tork. 

Claim — lat.  The  employment  of  the  spring  tube  in  connexion  with  the  pipe,  in  the  manner  specilled. 
2d,  The  arrangement  of  pipe,  0,  provided  with  pin,  with  pipe.  A,  provld*:d  with  slo^a,aDd  spring  tube,  in  the 
manner  specified. 

287.  BoBU  Pown  BUchines;  A.  B.  Colton,  Athens,  Georgia. 

Claim — 1st,  Hie  stationary  whe^l  and  its  hub,  when  the  same  are  plaeed  centrally  with  the  large  driving 
wheel,  fer  giring  modon  to  the  pinions  and  gear  wheels,  revolving  with  the  driving  wheel,  so  as  to  impart  a 
rapid  rotnry  motion  to  the  horiaontai  sbsft,  having  iu  bearin^ts  in  the  axes  of  both  driving  wheel  and  sta> 
limiary  wheel.    2d,  The  sectional  yoke,  in  combination  with  the  annuUr  collar  and  set-screws. 

288.  Jenvxu'  Bench  ;  J.  E.  Cry er,  Peoria,  Illinois. 

Claim— Ist,  The  movable  jaw,  n,  arranged  with  reference  to  the  permanent  Jaw,  b,  in  such  manner  as  to 
secure  properly  the  lumber  to  be  wrouglit,  and  at  tbn  sante  time  to  form  a  track  or  guidu  for  the  plane  dur- 
ing tlie  operation  of  jointing  an^  squaring  lumber.  2d,  Operating  the  jnw,  r,  by  means  of  guides,  rod,  lever, 
and  dog.    3d,  The  gauge,  acyustable  vertically,  with  reference  to  tbo  jaws,  b  b,in  combination  with  the  scale. 

289.  Cahpkt  Swekpkr;  Henry  Davis,  Bethlehem,  Connecticut. 

Claim— The  arrangement  of  the  rollers  to  operate  in  combination  with  the  yielding  brush  and  with  the 
scraper. 

290.  UoMX^T  Machiivxs;  Wm.  Davis,  Hiddlebnrg,  Maryland. 

Claim — Providing  the  outer  cylinder  with  apertures  ganged  to  such  a  size,  as  while  serving  to  discharge 
the  bulb  also  to  perform  the  additional  function  of  discharging  the  hominy,  hs  S(X>n  as  roduot'd  to  the  desired 
degree  uf  fineness,  in  combination  with  the  inner  cylinder,  when  the  same  is  driven  at  the  specific  speeds,  as 
dsaeribed. 

291.  OoHPOsmoin  fob  Roornro ;  J.  M.  Bay  and  E.  H.  A.  Oakley,  Atken,  South  Carolina. 
Claim — The  Ingredients  in  the  proportions  set  forth. 

292.  MiUrOTOiu  Bdsb;  M.  DeOamp,  South  Bend,  Indiana. 

ChUm — ^Ist,  The  adjustable  followers  proTided  with  convex  sides  and  backs  fitted  within  an  oil-box,  and 
nrnuiged  in  relation  with  the  collar  of  the  spindle,  to  operate  as  set  forth.  2d,  The  serrated  or  notched  wheels, 
■ttsched  to  the  outer  ends  of  the  screws,  when  used  in  connexion  with  the  stops  attached  to  the  plates,  as 
specified.  ^^ 

298.  CnncHxr  Gaps;  Charles  Douglas,  Hebron,  Connecticut 

Claim — 1st,  The  valves,  and  the  manner  and  the  position  In  which  they  are  sospended.  2d,  The  arrange- 

it  of  the  neck,  the  top,  and  the  standards,  in  combination  with  the  valve,  or  its  equivalent. 
2M.  Dbt  Oa8  Mmu;  Samuel  Down,  City  of  New  York. 

Claim — Constructing  or  arranging  the  mouths  of  the  channels  of  communication  between  the  inlet  and 
outlet  pipes,  and  the  mf>ai}uring  chambers  and  valve  chamber  of  a  dry  gas  metre^  to  dip  down  in  the  wells 
befow  the  said  pipes,  as  set  forth. 

296.  Railboab  Cab  Coupuicos;  Christian  H.  Eisenbrandt,  Baltimore,  Maryland. 

Claim — ^The  plates  with  the  springs,  the  prong-grasping  grippers,  with  the  spring  latch,  constructed  as 
set  forth.    Also,  tne  hitching  pin  or  bolt,  provided  with  the  chain  and  button  or  ring,  when  used  in  combi- 
nation with  the  clasping  prong  grippers  and  brake  lever,  as  set  forth     Als(^  the  combination  and  arrange* 
ment  uf  the  alldtng  belts  with  the  prong<lasplng  grippers,  as  set  forth. 
280.  DiTiCB  FOB  SscuBuro  LiORTNiNO  Rosfl;  John  A.  Enggren,  Brooklyn,  New  Tork. 

Cbdm — An  Insulator  for  lightDing  rods,  composed  of  a  glass  standard,  a  spring  clasp^  having  shanks,  and 
dumlders,  and  otherwise  made  as  described. 

297.  DxncB  pob  CLAXPZxa  xiii  Bolts  hi  Cibculab  Sawxxo  SHUiau  Machinss;  Kasson  Fr8eman,Fonddn  Lae, 

Wiaooosin. 

CSalm— The  arrangement  of  the  sliding  or  a4|usUble  block  with  weights  attached,  or  their  eqniyaleiitB, 
when  used  In  connexion  with  the  sliding  jaws. 
998.  Tm  FOB  Corroir  Baub;  Edward  Garrett,  New  Orleans,  Louisiana. 

Claim— The  eomblnatkMi  of  the  two  plates,  Ac,  when  arranged  to  ftnn  n  tic  for  Iron  bsnds  for  bBlIng 
eotton,  or  for  aimilar  purposes. 
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399.  TEuanc  Loos ;  X.  L.  Gajlord,  TwrTBTille,  Ooooecttcot. 

Claim — ^The  •rrangemeat  of  tbo  bull  with  the  spriags  and  tamLluri  to  of>crato  as  «et  Ibrth. 
300.  UoBSi  RAKn;  Kllaha  OeJgor,  Lancaster,  PennsylTanla. 

CiiUm— Th(»  anrangvment  of  the  cruse-bar,  having  the  flat  Bprlngs  and  hrada,  and  provided  with  arms  far 
actuating  tbe  supporting  bar  w*th  and  in  relation  to  the  clearing  rucker  shaft. 

301.  Cases  roa  Stkrsosoupic  Pictuuss;  H^n^  Olosser,  City  of  New  York. 

Claim — 1st,  The  arrangemrat  uf  two  or  more  pairs  of  eye-glaascs  on  the  same  side  of  a  stereosoopfc  esse. 
80  that  several  persons  can  look  at  the  pictures  at  one  nnd  the  eume  time  2d,  The  picture  frame»,  arnmgcd 
with  cogs,  or  th  ir  Miuivaiont,  at  their  lower  cdgois,  in  oomblnaciun  with  tbe  cams,  J  J' J"  J'",  or  tb«ir  equina* 
lents,  whereby  the  same  are  made  to  trsvel  fiuni  one  pair  of  eye-glasses  to  the  other,  dd.  Giving  a  4oabJ« 
motion  tn  the  picture  frames,  flrst  in  a  direction  trinsversely  through  tbe  case  by  the  action  of  Ui«  cam,  g, 
or  its  etiuiviiltut,  on  the  endless  belt,  i;  and  second,  in  a  longitudinal  direction  by  the  action  of  tbe  cams,  j. 
4cb,  Tlie  arrangement  and  combination  of  tbe  tndless  belts,  K  b',  to  operate  in  relation  to  the  chanm-1,  o,  sab* 
Btantially  as  d  scribed.  6th,  The  csms,  g  g"^  arranged  in  combination  with  the  cams, J  J',  Ac,  or  their  eqaiva- 
lents,  in  such  manner  that.thv:y  produos  the  Witliin  dsscrltwd  motion  of  the  picture  frames  at  altcxnats 
intervals. 

302.  Wasbiko  Maohhtb;  Arthur  Gray,  Naples,  Maine. 

Chum— The  improved  washing  machine,  as  made  with  a  set  of  fluted  rollers  and  aflnted  pressor  or  track- 
ing-board spplied  to  tho  reservoir,  as  described,  in  order  to  enable  the  clothes  to  be  both  rolled  and  bealao 
during  the  operation  of  washing  the  same. 
803.  Btkam  Boiubs  ;  Benjamin  h.  OrifBth,  Haiel  township,  Pennsylvania. 

Claim— The  combination  of  the  single  smoke-stack,  single  chamber,  and  double  series  offlaea»  widi  ths 
boUow-hing.d  doors  and  diaphragms,  arranged  as  set  forth. 
304v  PiA2fO-FoaTS  AcTiOif ;  Napoleon  J.  Haines,  City  of  New  Tork. 

Claim— The  cross-shaped  or  four^armed  fly,  applied  in  combination  with  tiie  jack,  the  key,  and  the  hans- 
mer  butt,  to  operate  as  set  forth. 
806.  MA0BI5I  FOB  FlUNO  Sawb;  a.  Hadley,  Lynn,  Masaaehnsetts. 

Claim— Ist,  Deti*rminlng  the  bevel  of  the  teeth  of  a  straight  saw,  by  means  of  pivoting  the  frame  (whldi 
supports  the  rail  and  saw-plsite,)at  h,  and  hinging  rods,  to  said  frame,  and  confining  these  rods  in  their  rda> 
tive  position  by  set-screws,  vd.  Determining  th-  bevel  of  tbe  teeth  of  a  circular  saw  by  arrangiuf^  the  diaft 
of  tha  saw  between  two  points,  1  and  m,  one  of  the  points,  m,  being  adjustable  by  means  of  a  grooved  piees^ 
block,  and  set^scrvw.  3d,  Determining  tbe  bevel  of  the  straight  and  circular  saws  by  combining  the  (rsase 
with  grooves,  forming  arcs  of  a  circle,  in  combination  with  clamp  screws  and  slotted  plates.  4th,  Holding 
the  file  by  claiups,  r"  r",  set-screws,  o"  o^,  in  ounibtnation  with  shaft,  n",  set-screw,  p'',  and  bracket,  m^,  eon- 
structed  in  the  manner  set  forth.  6th,  The  combination  of  tbe  movable  table  with  the  mechanism  Ibr  snp- 
iwrting  and  moving  the  saws,  constructed  and  arranged  thoreou  as  describt'd,  whereby  the  asme  machine  can 
be  quickly  edapted  for  filing  either  straigbt  or  circular  saws.  6ih.  Tlie  combination  of  the  uccfanuian  for 
supporting  and  moving  tbe  saws  with  the  mechanism  for  supporting  and  operating  the  file. 

306.  HiTBS  roB  Caxbiaqb  Wheels;  Luther  T.  Ilazen,  Coventry,  New  Tork. 

Claim— Enclosing  wood  hubs  for  carriage  wheels,  or  other  vehicles,  with  metal  cases  whidi  form  the  pipe 
box  and  bands,  in  the  manner  descril)«d. 

307.  Macbixb  tob  RAiBiiro  Bailboad  Tbvck  ;  Wm.  Henney,  Wapello,  Illinois. 

Claim— The  balance,  arranged  with  the  arms  and  with  the  extensions  to  operate  in  comblnntion  with  tbe 
piston,  the  serrated  bar,  the  pawl,  and  with  tlie  eccentric  disc,  in  the  manner  described. 

308.  GvBifs;  John  V.  Hoffmelster,  Alton,  Illinois. 

Claim— ^The  arrangement  of  the  fines  which  terminate  in  the  chamber,  In  combination  with  the  mMI- 
tiooal  fine,  to  ofiernte  in  combination  with  the  rotary  pUtform,  as  spocifled. 

J  A  rotary  platform  is  arranged  over  tbe  flues  whipb  couTsy  the  boat  from  the  finvplaoe,  and  tbe  beat  is 
ed  by  two  other  fines  (uniting  into  one,)ovt;r  the  platform,  so  that  th*^  dough  which  is  placed  on  the  plat- 
form is  exiXMed  to  a  considerable  and  uniform  bent  during  the  first  half  of  its  rotatioo,  and  to  a  lees  heat  dnr^ 
ing  the  latter  half  of  its  rotation,  and  so  a  loaf  of  bread,  or  other  arttclo,  is  well  baked  after  it  has  been  ooos 
rotated  on  tbe  platform.] 
809.  Clothis  Dbtib;  G.  R.  Ilnrlbut,  Torkshlre,  New  Tork. 

Claim— The  arrangement  of  standards,  side  rails,  cross  rails,  and  sash,  provided  on  their  under  aide  vttb 
buttons,  the  whole  being  jointed,  and  the  several  parts  acting  conjointly  in  the  manner  ^edfiod. 
'810.  GooLiRS  roB  Bbbb;  Charles  JOiies,  Brooklyn,  Now  Tork. 

Claim— The  shell  arranged  in  the  cooler,  so  as  to  form  tbe  two  eompartments,  to  operate  In  oombinatkB 
with  the  ooil,  as  described. 

811.  Uanotactubb  or  Watkb-fboot  Cmsinr  Pim;  Alfred  Fauvln  Jaloureau,  Paris,  France;  patented  in 

France,  December  30, 1867. 
Claim— The  manuftcturo  of  air  and  water-tight  tubes  or  pipes  by  the  process  set  forth. 

812.  SBPiBATOBB  roB  Smut  MACmirBs;  G.  P.  Jordan,  Burlington,  Iowa. 

Claim- 1st,  Tlte  combination  and  arrangement  of  the  scourer  with  the  spout,  chamber,  and  box,  pre- 
Tided  with  the  blwt  chambers,  spout,  R,  fin,  and  screens.  2d,  The  employment  or  use  of  the  valves  plaosd 
in  the  partition  plates,  when  vi^:d  in  combination  with  the  &n,  charaberi  spout,  n,  and  scourer,  and  arnaged 
relatively  therewith,  as  set  forth. 

813.  Chubm;  WiUiam  Kelly,  Hastings,  Bfichfgan. 

Chdm— The  combination  of  the  dashers  with  the  slide  partition  and  connecting  rods,  the  parts  being  •» 
connected  to  the  frame  tliat  the  oscillations  of  the  chums  shall  operate  the  dashers,  and  force  tbe  creem  agnnst 
and  through  the  slldo  partition— not  Intending  to  claim  the  operation  of  the  dasher  or  dashers  by  tbe  osdBa- 
tlons  of  the  chum,  but  only  the  combination  and  arrangement  of  tbe  vibnting  dashers  with  tbe  nomhle 
IMMtltlon  and  eoneomitant  parts,  as  dnseribed. 

814.  Habvbbtxno  Machinis;  Jesse  little,  Cbambersbnrg,  Pennsylvania. 

Claim— The  arrangement  of  the  sliding  brace,  in  combination  with  the  tongua  and  bar,  oonstrocted  awl 
opecatlBg  In  the  manner  described.  Also,  tbe  oombhMdoo  and  arrangement  of  tbe  caster  pkte^  Jcw%  hhI 
■egments^  in  the  manner  described. 
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8U.  PioPiunQ  An  BnsBiira  Appakavob;  Miwdiek  Lyths,  AHeghanj,  PBnnqrtnaift. 

Oalm— lit.  The  ahaftt  b,  with  «  supporting  arm  or  arms  and  bcMring  rec«;«s  in  oomMnatlon  witli  Um 
propeller  or  paddle-whtel  shaft,  K,  arr>iug«d  in  the  nmnner  aet  forth,    'id.  The  tubular  ahaft  c,  with  gMr 
wheels  at  the  vpper  and  lower  ends,  in  combination  with  iho  almft,  b,  and  pioptsUer  abaft»  K,  ari-anged  in  the 
Banner  sec  forth, 
ns.  Pxopbllkb;  Lst!  H.  Harkley,  Line  Leziugton,  Ponn.s^Wanla. 

Claim — ^The  arcaugement  and  combination  of  the  pvcnliarly  acting  paddle  blades  or  fliers,  pivoted  firama, 
rode,  hooks,  sliding  block,  and  reversing  and  bracing  bar,  as  described. 
317.  Hrhod  of  FoRMixa  Plouqh  H\in>U8;  Goorg )  W.  I^Iatthews,  Tork,  PonnsylTania. 

Cflalm — ^The  arrangprn-'nt  and  combination  of  tli »  carrjaRO  provirtwl  with  the  patterns  or  cnrred  snrfruMi, 
the  ailtfttstablo  rotating  cutter  huad,  belt,  and  adjustable  shaft,  provided  with  the  pinion  and  the  rack  attached 
to  camafce* 
ai8.  MnikLUO  Pipk;  W.  S.  Mayo,  City  of  New  York. 

Claim— ^The  appUcntion  of  longitudinal  strips  to  the  rarfiioe  of  a  mntalllc  pipe,  in  combination  with  the 
coiled  wire  con'ring,  whereby  I  am  enabled  to  insure  great  strength  with  a  leas  thickness  of  motal. 
319.  Bao  Fastixxk  ;  Wm.  P.  Maxson,  Albion,  Wisconsin. 

Claim— The  employment  of  the  oblong  grooTi>d  facod  plAt«,  or  its  equivalent,  having  two  segments  of 
its  middle  portion  punched  out,  so  as  to  admit  tho  string  ond  fa!<ten  it  ti>  the  bag,  in  cumbinatiun  with  the 
string  and  ring,  when  constructed  to  operate  upon  the  principle  of  the  wedge. 
£20.  £ao-siCAT£K;  Tliomas  McBean,  Fowlerville,  New  York. 

ChUm— The  double  spiral  dushor,  in  combination  with  a  square  box,  where  the  same  are  arranged  lub- 
etentially  as  specified. 
821.  fixxD  Pi..%»TBB8;  John  McKown,  Oeardstown,  Tirginfa. 

Claim— The  arrau.?'  mi*nt  for  nniu d  oppiution  of  the  horizonfally-moving  hind  lever,  vertical  shaft,  horl- 
i  elbow  lever,  horizontal  slides,  divided  hopper,  seed  tube,  and  vocuudi  plate,  as  set  fortli. 
322.  Seats  akd  Cotohes  fob  Slesputo  Cars;  Thomas  i^.  McNeil,  Philadeliihia,  Penntiylvania. 

Claim — 1st,  Two  adjacent  scats,  each  seat  having  ilctachablo  cushtont-d  boards,  o  and  k,  and  each  having 
a  pehnanent  end  frame  unda  rear  f ram f*,  with  upper  and  hiwor  ieilvres,  in  combination  with  tho  swing  bracket 
and  rib,  or  their  equivalents,  arranged  so  that  the  ctuLioTted  ItuHnis.  o,  uf  the*  two  atlJAcent  seats  may  fbrm 
one  C(.inch,aiid  the  lx)»i-ds,  e,  of  the  same  seots  another  cuurh,  and  m  that  wh^n  the  tuiid  iMiards  an*  arranged 
as  conches  there  may  b"  a  space  between  them  and  th**  permanent  end  tVames.  2d,  Constrncting  and  arrang- 
ing the  end  fhtmes  of  four  seats,  ao  that  they  may  serve  as  supports  for  the  cushioned  platforms,  which  form 
the  two  intermediate  berths. 

823.  Attacbino  Thills  to  Azus;  J<^n  Miller,  Bucyrtu,  Ohio. 

Gtaim— The  a4Justing  and  securing  the  hook  on  the  pin,  by  moans  of  tho  circular  face  on  the  Jaws,  and 
the  shoulders  on  the  iron. 

824.  THEESHnro  Machines;  John  R.  Mofllt,  Piqna,  Ohio. 

Claim — ^Tbe  d?flerib«d  arrangement  of  fixed  lievinga,  set-screws  (In  the  line  of  acUnstmcnt),  and  hinged 
OODcave  heads,  the  whole  otwrating  together  to  set  and  rigidly  retain  the  to<itlu'<l  pt^rnon  of  the  concave  at 
any  desired  proximity  to  the  threshing  cylinder,  whilo  at  the  side  at  which  tho  uuthretihod  grain  enters  Its 
distance  is  sabetantmlly  unchanged. 

825.  Macbcts  fob  Dbessino  Kid  Skins;. Timothy  Newhall,  Lynn,  Massachnsetts. 

Claim — ^The  rotary  brush,  in  connexion  with  the  reciprocating  bed  or  carriage  connected  with  its  guide 
rods  by  springs,  tlie  parts  being  arranged  to  operate  as  set  furth. 
890.  Smdt  MACHnrxs ;  T.  A.  Noble  and  Erastus  Coy,  Akron,  Ohio,  and  James  B  Angell,  Alleghany,  Penna. 

Claim — Ifft,  The  ac^nstable  hoop,  in  connexion  with  tiie  increased  chamber,  f  to  regulate  the  blast  pass- 
ing up  throagii  the  circular  oiiening,  n,  also  the  adjust  ibl ;  ring,  d,  lo  r-(;ulatc  the  blast  coming  up  through 
the  circular  opening,  e;  the  operation  in  both  cases  belns  to  increase  or  diniiuish  the  Most,  as  may  l>e  reqnin  d. 
3d,  Hw  chamber,  o,  in  combination  with  arm.  f,  and  8p«  ut,  l,  when  said  chamber  is  placed  alnive  the  revolv- 
fngchamh'r,  h.  to  catch  the  screenings.  Sd,  The  revolving  chamber,  ii,  provided  with  sides  and  rim,  for  din- 
trlbuting  the  wheat  evf>nly  as  it  ItlLs  over  the  e<lge  of  the  rim.  so  as  to  l>e  more  efTectually  operated  upon  by 
the  blast  passing  up  tho  opening,  k.  and  also  the  flanch,  m,  upon  cylinder,  l,  for  the  similar  distribution  of 
the  wheat  to  the  s<>cond  blast  rising  throngh  opening,  N.  4th,  Making  the  conical  pcourer  adjustable  perpen- 
dicuLirly,  both  independently  of  shafc,  a,  and  disc,  l,  and  in  connoxiou  with  suid  shaft  and  disc. 
327.  Machines  fok  CumNO  Soles;  John  S.  Shattuck,  Mnlden,  Massachusetts. 

Claim — The  alternating  or  vibrating  segment  carrying  thn  two  cutters,  having  the  toe  and  heel  in  oppo- 
site din-ctions.    Also,  the  yielding  table  which  supports  the  leather  as  it  is  fed  forward,  and  the  yielding  gauge 
by  which  the  leathfr  is  brought  to  the  right  ptmition  to  Ix?  oi>erated  upon  by  the  cutters.  Also,  tho  projecting 
kaife-edge  at  the  heel  and  toe  of  the  cutter,  by  which  the  scraps  are  detached  from  the  strip  of  leather. 
323.  FoLMNO  C&ADI.B;  L.  K.  S.'lden,  Iladdam,  Connecticut. 

CUlm — 1st,  The  njckem  of  a  cradle  arranp:ed  with  slats,  or  their  equivalents,  and  oporating  In  oombi' 
nation  with  the  b  >ttom  brae  >s,  the  upright  cross-bars,  the  longitudinal  bar?,  and  the  top  burs,  in  the  manner 
specified.    2d,  The  arrangement  of  the  slides,  in  combination  with  the  bottom  braces,  and  with  the  upright 
cross-bars,  to  operate  as  described. 
32B.  Stbaw  Cvrrssa ;  George  Bonshe,  Lima,  Ohio. 

Qaim— The  reUtive  arrangement  for  united  operation  In  a  straw  cutterof  the  reciprocating  cutting  knift, 
when  arrang.'d  in  h  circularly-moving  fhune,  reciprocating  feeding  rake,  and  rising  and  falling  pivoted  \ 


330.  Platfobm  Scalbs;  Elnathan  Sampson,  St.  Johnsbury,  Vermont. 

CUfm — Attaching  the  ra'lsof  the  platform  direct  to  the  sle  pers,  which  are  connected  at  each  end  by  links 
to  yokes  fitted  on  levers,  the  lower  ends  of  said  levers,  at  each  side  of  tlio  platform.  bHng  connrcted  tmrether 
and  t(i  th  >  shaft  of  the  scale  b«>nm  by  riHls.    Also  the  em])loynient  or  use  of  the  acUustable  rods  attacned  to 
the  1  -vers,  to  permit  of  the  compensation  of  the  aamo,  for  the  purpose  specified. 
881.  BocKLEs;  Adolph  Roesler,  Warsaw,  llh'nois. 

Claim— The  tng-plstes.  the  trace-plate,  having  one  or  more  knobs,  the  fork-shaped  hame  hook,  and  screw- 
rod,  all  arransed  m  d<«cribed. 
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S3S.  Cab  CounanM ;  Rfcbwd  Bickkon,  BoohMlier,  Nev  York. 

daira— CODctmcting  ael^djoating  car  couplings  with  a  mtIm  of  graovw,  w  m  m  to  adait  of  tha  ooa^ 

Ung  (with  ■elf-cooplers)  of  can  uf  unequal  heighta. 

8S8.  BUBHBBS  FOR  Vapoe  Lamps;  Robert  Kamsejr,  Philadelphia,  PennaylTania. 

Glaiiu— The  oombiDatioa  of  the  wick  tube,  the  gaa  chamboTi  the  tube,  and  Jet,  arranged  as  deacribed. 
834.  Srores;  Richard  B.  Pullan,  Cincinnati,  Ohio. 

Claim — A  rotating  Tcesel  proTided  with  two  grates,  and  a  central  row  of  grate-bars,  arranged  witfcia 
store*  iu  socli  nmnnt-r  as  to  form  two  firo  chambers,  one  above  the  other,  and  which  may  bo  used  aJtcmntd^. 

335.  MACUiica  Pom  Stuppinq  avd  Cuttino  Suqab  Cane  por  Orikdiko  ;  Luther  B.  Porter,  Lake  Mills,  Wis. 
Claim— 1st,  The  divided  einsp,  arranged  as  described.    2d,  In  combination  with  the  aboTo,  I  claim  the 

spring  cutters,  arranged  as  descrilMd. 

336.  Hrtauic  Brxklds  for  Boots  akd  Sbobs  ;  Jonah  Piatt  and  Myron  B.  Brooks,  Akron,  Ohk>b 

Claim- The  construction  of  boot  and  shoe  flhieids  baring  an  opening  in  front  to  prevent  wmter  orsaad 
tnm  lieing  entrapped  between  the  shield  and  the  leather. 
837.  Srats  for  Cborcius.  Sgbools,  Ac;  Charles  Perlcy,  City  of  New  York. 

Claim— The  combination  of  the  swinging  bracket  with  the  turning  ssai,  connected  and  acting  tn  tks 
manner  specified. 
888.  Cruok  for  ScRiw-cvrniro ;  Richard  Nuttall  and  John  Kirkpatrick,  Alleghany,  Pennsylvania. 

ChUm— Ist,  The  ring  having  a  portion  of  the  in»Ide  cut  awey  or  receesod  ftir  tlie  purpose  of  making  room 
Ibr  the  outer  end  of  the  cutting  dies,  said  ring  being  furnit'hfKl  with  cams  on  tho  insida,  and  with  as|iris« 
catch,  lover,  cam,  and  locking  stud  on  the  outside.  2d,  The  cam  chamber  in  the  di>>boz,  when  used  tn  ooa- 
n<>xion  with  the  cams  and  rin?.  3d,  Tho  ro^ulntlng  stud  when  made  in  thne  parts,  and  uaed  in  oonnexioB 
with  the  die-box,  ring,  and  spring  catch.  4th.  The  combination  and  arrangement  of  the  die-box,  cutting  dies, 
and  cap,  with  the  ring,  the  whoio  being  arrang  -d  m  described.  5th,  The  ecceotric  lever  on  the  iaoe-^«te^ 
when  used  in  combination  with  the  lerer,  cam,  locking  stud,  and  spring  catch,  as  dfscribed. 
830.  Hachiiii  for  Currrxo  Screws  ;  Richard  Nuttall  and  John  Kirkpatrick,  Alleghany,  Pennsylvania. 

Claim— Ist,  The  combination  and  arrangement  of  the  levers,  rods,  stops,  and  springs,  with  the  hohUBK 
or  sliding  head  and  eccentric  lever,  tn  the  manner  described.    2d,  Tlie  use  uf  the  sliding  or  holding  bead  aoa 
eocontric  lever,  when  used  for  the  purpose  of  oiwnlng  and  closing  cutting  dies  In  chucks  for  screw-cutting. 
310.  Spring  Balahoe  for  Window  Sash  ;  F.  II.  Smith,  Platnville,  Connecticut. 

Claim— The  nmnner  of  secnring  the  pulleys  in  the  headjsmb  of  the  window  frame,  and  the  maoaerof 
winding  up  and  ai^nsting  the  two  pulleys  through  one  orifice. 

841.  Coal  Sgrerit;  Jasper  Snell  and  John  R.  Belhm,  PottsvUle,  Pennsylvania. 

CUim— The  arrangement  of  tho  plates  or  blades  in  parallel  planes  with  spaoes  between  th«ir  •dgn,  so 
as  to  slope  lengthwise  of  tho  screen  and  crosswise  from  tlie  centre  of  the  screen. 

842.  FucnoN  Pullets;  Edward  Spalding,  Wesborough,  Massachosetts. 

Claim  -The  combination  of  the  tubnUr  rest  with  tho  driving  pulley,  the  hanger,  or  its  equivalent,  asd 
the  sliaft  of  the  driving  pulley,  the  pulleys  being  arrangod  and  made  to  operate  with  respect  to  one  aaoUier, 
as  specified. 
343.  Sails  for  Fors-anivaft  Biooed  Vessels;  A.  Washington  Stewart,  Cambridge,  Maryland. 

CUini— In  Ibre-eails  the  cine-sail,  of  the  form  specified,  united  to  the  aiter-leach  of  the  fbreaafl,  and 
managed  by  sheets,  as  set  forth. 
844.  Bod  Planters;  Stephen  L.  Stockstlll,  Med  way,  Ohio. 

Claim— Hie  described  arrangement  of  the  open  notches,  pivot,  drag-bar,  and  pin,  constructed  In  the  nsan- 
ner  set  forth. 
315.  Mbcdanisii  for  Tartiko  Speed;  James  A.  Stoddard,  Mllibrd,  Massachusetts. 

Claim— Oraduating  or  varying  sp-^ed  by  means  of  pulleys,  or  their  equivalents,  operated  in  c 
with  snrfiice  wheels,  or  their  equivalents,  in  such  manner  as  to  receise  and  transmit  the  motiou  at  i 
distances  flrom  their  centres,  when  constructed  and  operating  8ul)stantially  In  the  manner  set  forth. 

846.  Portable  Waoon  Jacks;  Henry  Stowell  and  Loreneo  Spencer,  Placiervllle^  California. 

Claim — The  p  *cu1iar  arrangement,  combination,  and  adnptntioil  for  tho  purpose  of  raising  tho  axks  of 
wagons,  and  other  heavy  bodies,  to  which  the  foregoing  invention  may  be  adapted. 

847.  Weigbinq  Scales;  Francis  M.  Strong  and  Thomas  Ross,  Brandon,  Vermont. 

Claim — ^The  employmc^nt  of  an  aux'liary  fhime,  in  combination  with,  and  interposed  between,  the  plat- 
form and  leven.  Also,  oonstructln<;  such  Intermediate  frame  in  two  parts,  connected  by  movKhle  Joints  at 
tha  angles.  Also,  th  •  manner  of  ^instructing  and  inserting  the  b'aring  blocks  that  rest  on  tho  knife  et^ses. 
Also,  bringing  the  ends  of  the  arms  immeillutely  one  above  the  other,  in  combination  with  the  mode  of  cob- 
necting  the  two  with  the  beam  by  single  and  double  connecting  rods,  substantially  as  described. 

848.  Platform  Scales;  Francis  H.  Strong  and  Thomns  Ross,  Brandon,  Vermont. 

Claim— Arranging  the  series  of  rocking  lovers  which  su)tta'n  the  platform,  with  their  shafts  all  paraOci 
and  with  the  arms  of  all  of  them  In  the  same  line,  except  thow  constituting  the  Inner  section,  which  arein> 
dined,  in  combination  with  the  transmitting  lever  above,  which  connects  with  the  scale  beam,  to  the  shori 
arms  of  which  they  are  all  suspend  d  at  equal  distances  (W>m  the  axis  of  vibration.  Also,  the  method  of  ood- 
necting  the  several  s  -ctions  of  the  shift  of  the  transmitting  lever,  by  means  of  projections  and  linka,  for  the 
purpuse  of  enabl  ng  It  to  yield  flreely  to  in  >qnalitiod  or  varations  in  the  supports,  that  It  miy  vibrate  fkeoly 
and  without  binding,  and  thereby  tr.msmit  the  wjight  accurati^ly  t)  the  scale  hjnm,  as  deacribed  Alaos  •■•' 
pending  the  bearing' blocks  by  two  1  nks,  in  manner  substantially  aa  described,  so  tliat  any  swinging  moliea 
of  the  levers  will  not  cause  tlie  blocks  to  vibrare  <m  the  kn'f  >-edges.  by  which  means  we  are  enabled  the  betferr 
to  preserve  fino  k  lifo  edg  a,  so  essontiiil  to  accurate  weUhing.  Also,  construe Mng  the  bearing  pieces  wick 
convex  fico  and  prq|ectin«  tonon,  wher-by  th  -y  arc  rendered  self-adjusting,  that  the  linlf)  edges  nmy  bear 
without  bind  ng  Also.  In  combination  with  the  noso-Iron.  at^ustable  by  a  scr -w  in  the  end  of  the  t 
ting  lever,  tho  employment  of  a  spring  bearing  against  the  end  of  the  adjusting  screws. 
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IMLlCiaDinimComaolBBMVUftFoiifB;  Inae  t.  T1o^  Italtbnon^  Maryland. 

CkdnH- Tho  emidoymeDt  or  lue  of  the  rlbrattng  bed  with  fcooe  or  gauge  aod  fced  or  pnMare  rallenL 
attaobed  in  connexion  with  tlte  rotary  cutter  head  fitted  in  atationaiy  bearing!  on  the  platform  or  tabieL  tha 
whole  being  amnged  ae  eat  forth, 
no.  BVQAK  CAn  Ha&tikku;  Robert  R.  Taylor,  Heading,  Penn^lTania. 

Cbim^Tbe  two  seta  of  rototing  cnttera,  one  set  being  sitnated  above  and  In  adnuioe  of  the  other  set,  in 
oombinatlon  with  the  reel  and  shield,  as  set  forth. 
981.  MACKxn  fOE  Cunnro  Solbs;  John  Thompson,  Marblehesd,  Massaefansetta. 

Claim— The  arrangement  and  application  of  entire  soliMTDtters  (tIz  :  such  as  are  capable  of  cutting  out 
•a  satire  sole,  flnialu  d  on  its  sides,  toa,  and  heel,)  on  oppoeit;^  s.des  of  a  rotary  shaft,  so  that  alUr  eaoh  aeml- 
nvolntkm  of  such  shaft,  and  daring  each  deeoent  of  it,  on  entire  sole,  with  heel  and  toe  complete,  may  be  cot 
from  the  piece  of  the  leather  by  one  of  each  sole-cutters  McUng  thereon,  aod  while  the  piece  of  leather  is  sup- 
portcd  on  the  bed  or  Mock  under  such  shaft.  Also,  the  i4iplicaiiou  of  the  catch  and  cams  to  the  pinion,  and 
a  spring  slider  applied  to  the  shaft,  and  ro  as  to  opeiute  therewith,  as  specified.  Also,  in  connexion  with  the 
entire  sole-cnttors  applied  to  opposite  sides  of  the  shaft,  and  operated  as  described,  a  gauge,  and  mechouism  to 
operste  it  in  such  manner  as  first  to  move  it  up  to  the  path  of  the  cutter,  and  carry  it  away  therelroa  saA> 
cjentJy  to  enable  the  sole  that  may  have  been  cut  to  be  discharged  from  the  supporting  bed. 
361  RocuMa  Cbaib;  Thomas  U.  Tatlow,  Jr.,  Palmyra,  Missouri. 

Claim— A  rocking  chair,  having  its  arms  extended  down  to  the  rockers,  and  its  back  amnged  and  ope> 
jated  as  specified 

[This  Invention  consists  in  extending  the  arms  of  the  chair  down  behind  the  seat  to  the  rockers,  so  as  to 
fonn  a  circular  arc,  the  under  edge  of  which  is  provided  with  saw  teeth,  which  serve  to  retain  the  back  in  ai^r 
desirud  inclination,  by  means  of  a  rod  with  two  rectaognlnr  beuds  at  each  end,  which  rod  is  attached  to  the 
back,  and  the  bunds  of  which  are  forced  into  the  sawteeth  attached  to  the  exteiUiou  of  these  arma^  by  meani 
of  springs] 
368.  RBKriKo  FoBX  ahd  An  Sails;  James  L.  Townsend,  Nowburyport,  Massachusatti. 

datm— The  apidication  of  the  gaff  to  the  mast,  so  as  to  be  capable  of  being  dropped  downward,  on  either 
side  of  the  sail  InUi  or  about  into  parallf^lism  with  the  mast,  as  specified,  in  combination  with  the  applioaUon 
of  one  or  two  bead  reefing  lines  to  the  (ii;aff  and  the  sail,  so  as  to  enubie  the  slack  of  ttie  leach  and  upper  part 
tfTthe  sail  to  be  taken  up,  and  also  the  lower  end  of  the  gaff  to  be  secured,  in  order  to  efliBct  the  reefing  oftbe 
asil.  Also,  in  combination  with  the  said  means  of  reefing  the  head  and  prudocing  the  lap  of  the  sail,  one  or 
more  buntUnea  or  laiHMWuring  linee,  applied  to  the  leach  and  the  body  of  the  sail,  as  described. 
364.  MouLDuro  Machinb;  Chapman  Warner,  City  of  New  York. 

Claim— let.  The  method  of  packing  the  sand  liy  dropping  it  fi*om  any  given  height.  2d,  The  mode  of  ob- 
taining the  same  result  by  means  of  revolving  bhided  shafts,  as  described.  3d,  The  double-hinged  flask,  con- 
stmcted  and  secured  by  plates  and  pins,  as  d  scribed  4th,  The  table,  constructed  substantialiy  as  described, 
uder  and  independ.^it  of  the  moulding  boaid,  capable  only  of  a  vertical  motion  communicated  to  it  by  the 
arrangement  desciibed,  or  any  one  equival.  ut  thereto,  and  working  in  connexion  with  the  moulding  board, 
Ihroogfa  which  latter  the  patterns,  which  are  fiutened  on  the  table,  protrude.  6th,  The  mode  of  supporting 
the  moulding  board  from  beneath  and  through  the  table.  6th,  The  combination  of  apparatus  for  packing  the 
sand  with  the  mode  of  hinging  and  securing  the  flask  by  plates  and  pins,  and  with  the  vertically  woning 
table  apparatus  for  withdrawing  the  patterns  from  the  sand  through  the  moulding  board,  supported  as  da- 

366.  Riira  Tkatxlsb  Smnniko  FoAjn;  Joseph  W.  Wattles,  Canton,  Massachusetts. 

Claim — The  improved  arrangement  of  the  ringflaneh  «  by  which  the  traveler  Is  supported,  and  on  which 
it  slides,  the  aame  consisting  in  arranging  them  with  reference  to  the  ring  or  lu  axla,8abstantiallyas  shown. 
3S6.  HAETxariNO  Machimxs;  Jesse  Whitehead,  Manchester,  Yirglnta. 

Claim — ^lat.  The  supplemental  discharging  rake  arrangnl  with  its  actuating  mechanism,  as  described,  so 
as  to  operate  automatically  and  coi\lolntly  with  the  platform  rake.  2d,  Attaching  or  suspending  the  rske- 
head  to  the  ahaft,  by  means  of  the  pulley,  d,  rod,  oUiqui;  birs,  and  pulley,  h,  as  described,  whereby  the  head 
is  allowed  to  vibrate,  and  is  perfectly  guided  or  retained  on  the  shaft. 

rLeClera  Patent  were  granted  to  this  Inventor  on  December  2, 1866^  for  an  antomatic  raking  attaduneat, 
OQ  which  thbi  is  an  improvement.] 
S67.  CuuiVATOBB ;  W.  I.  Wilson,  Franklin,  Indiana. 

Claim — ^The  arrangement  of  axles,  wheels,  levers,  shanks,  ploughs,  croes-pleoe%  gnidea,  and  arms^  for 
operating  co^JolDtly  in  the  manner  set  forth. 

368.  Saw  Tilxr;  Solon  Wood,  White  Pine,  Pennsylvania. 

Chum — ThA  arrangement  of  the  cotters  on  an  arbor,  the  bearings  of  which  are  so  arranged  tiiat  the  cat> 
ten  are  aut^  'Cted  to  um  action  of  adjustable  spiral  springs,  or  their  equivalents,  in  the  manner  spedfled. 
Aloo^  the  additional  arm  which  is  hinged  to  the  bar,  in  combination  with  the  sliding  pieces, for  the  purpose  of 
allowing  the  cutters  to  follow  the  action  of  the  springs  in  two  directions,  as  described. 

369.  Go«a  oa  Bbu.  im.  Siorals;  Isaac  F.  Woodward,  Philadelphia,  Pennsylvania. 

Claim — ^The  oacapement  bar,  oonttructed  as  described,  In  wmiblnation  with  the  end  and  pla  of  the  ham- 
mar  or  strlkios  arm. 

310.  MAcams  vok  Makihv  Clat  Piph;  Henry  Aregood,  Mansfield  Township,  New  Jenoy,  and  Staphan  Ua- 
tick,  Philadelphia,  Pennsylvania,  Assignors  to  John  L.  Macknigfat,  Bordentown,  Mew  Jersey. 

Claim— lat.  The  annnhir  ring  upon  the  core  pin  (which  is  also  prorided  with  a  foot\in  combination  with 
a  <»*~''»  npoo  tbe  inside  of  the  outer  front  end.«f  the  mould,  to  retain  the  core  pin  In  place  while  forming  the 
Ml  end  of  tho  pipOi  operated  in  the  manner  specifled.  2d,  The  com  wheel,  tn  combination  with  the  platen, 
tnnmii,  and  ita  cf^nnexions,  mould,  and  core  pin,  for  making  the  bell  end  and  straight  part  of  the  pipe  at  one 
eoention.  3d,  Tb«  combination  of  the  rock  shafts  with  the  two  halves  of  the  mould,  the  former  being  op»- 
fSed  by  the  cam  -wheel  and  shaft,  for  the  purposes  described.  4th,  The  slide,  rod,  and  cam  strip,  as  described. 
Mh,  The  arrangement  and  combination  of  the  cam,  rock  shaft,  and  levers,  for  operating  the  knife,  hi  the  man- 
Mr  spedfled. 
381.  WBBfCB ;  Henry  J.  Bahrena,  Assignor  to  Charles  8.  Pomeroy,  City  of  New  York. 

Ctal»— PiovMing  the  wcket  of  tbe  screw  with  a  pivot  or  hing^  substantially  in  tlia  i 
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962.  Ca&pr  SwBpn;  Wm.  G.  Bndloiig,  i«ignor  to  Hamilton  W.  OnBkUn  and  Jubm  W.GoniQft  Hattftn^ 

Conaecticat. 

Claim— In  combination  vith  the  gear  wheol  and  pinion  at  efther  end  of  the  caae,  the  lever,  and  acnw,  kgr 
which  the  height  of  the  bnuh  is  adyusied  and  the  pinion  is  engaged  with  the  driving  gear. 
863.  BUBOL&M'  Alarx;  John  0.  Clark,  Assignor  to  self  and  Samuel  W.  Hatch,  Aogosta,  Qeoisia. 

Claim— 1st,  The  employment  of  une  or  more  cap  nipples  on  a  suspended  griivitatiog  breech  piece  or  fdan^ 
to  receive  a  ijcrcnssion  cap  or  cape,  when  said  breech  piece  forms  p«rt  of  a  burglars'  alarm.  'Jd^  Providing 
said  suspended  breech  pi^-ce  or  plate  with  a  verticiil  Mtem,  and  arranging  to  slide  over  said  stem  a  tabolar 
weight,  so  that  when  the  alarm  detttcbrafrom  the  door  and  strikes  the  floor,  the  percussion  Ibroe  of  the  bneedi 
piece  and  weight  will  explode  the  cnp  or  caps  and  produce  the  desired  alarm.  3d,  Arranging  the  aprf  ng  on 
the  stem  <tf  the  breech  piece,  between  th»  breech  piece  and  weight,  so  that  the  same  shall  be  held  fiu*  enovdk 
apart  to  allow  the  necessary  movement  of  the  same  toward  each  other  to  explode  the  cap  or  capa  when  tM 
alarm  strikes  the  floor.  4th,  Pruviding  serrations  on  the  under  side  of  the  suspending  bracket,  ao  tluit  said 
bracket  shall  move  with  the  door  until  it  clears  the  friuulng. 

[This  is  a  littlo  devico  to  be  carried  in  the  pocket  by  travelers.  On  going  to  bed  it  is  attached  to  the  door 
by  pushing  a  bracket  in  betwtwn  its  upper  edge  and  the  upper  part  of  the  frame.  From  the  bracket  the  alarm 
is  suspended  by  menns  of  a  chain  above  the  floor.  When  the  door  is  o{)ened  the  bracket  detaches  and  the 
alarm  fiills  to  the  floor.  The  concumiou  of  the  breech  piece,  which  carrl  s  percussion  caps,  with  a  deeceodiug 
weight  t>xplode8  the  caps  and  produces  an  nlarm,  thereby  warning  tho  sleeper  of  the  approach  of  Iraiiglan.] 
364.  Appakatvs  por  Cookino  bt  Stxav  :  H.  W.  Horton,  Wheaton,  Assignor  to  Oliver  H.  Horton,  Chicago^  and 
Koswell  U.  Adams,  Whcaiun,  Illinois. 

Claim— The  described  arrangi'mmt  of  a  steam  boiler,  in  combination  with  a  steam  chamber,  which  coi»* 
monicatee  with  a  boiler  by  means  of  a  slide,  or  its  equivalent,  and  one  end  of  which  contains  the  oven. 

[This  invntlon  consiiits  in  arranging  over  a  closed  space  formed  in  the  lower  part  of  a  box  with  a  fltf 
bottom,  a  stcum  chimbcr,  wh'ch  conmiuniaires  with  the  boiler  by  means  of  a  slide  which  can  be  operated 
from  the  outside,  and  part  of  which  firms  a  aep  irate  compartment  or  oven  smaller  than  the  chamber  so  that 
when  the  chamber  is  filled  with  steam  the  oven  w.Ii  be  surrounded  by  It,  except  where  the  door  iB.tbe  whole 
being  so  arranged  as  to  cook  articles  in  the  steam  or  in  dry  air,  and  that  the  oven  servea  for  baking.] 
366.  Hou  CocPUNO ;  N.  N.  McLeod,  Assignor  to  Carroll  E.  Gray,  St  Louis,  Missouri. 

Claim— Making  the  lip  around  (he  conical  end,  so  as  to  leave  a  cavity  to  receive  the  end  of  the  pipe  and 
the  screw  nut,  when  the  said  lip  is  a  part  and  portion  of  the  same  piece  tliat  the  cone  is,  as  described. 

366.  Water-proop  Solr;  John  W.  Smith,  Washington  City,  D.  C,  Assignor  to  aelf  and  Walter  W.  Ffeny, 

Baltimore,  Maryland. 
Claim— As  a  new  article  of  manufitcturo,  the  water-proof  inside  sole,  when  constructed  of  tha  compouid 
above  described,  placed  between  two  shecU  of  paper,  in  the  manner  set  forth. 

367.  Spurt  Bboom;  John  W.  Wheeler,  Assignor  to  Alden  B.  Stockwell,  Cleveland,  Ohio. 

Claim— The  formation  of  brooms  composed  of  separate  wrought  splints,  when  constructed  in  the  mannsr 
deaeribed. 

368.  Machines  for  CnANRmiro  and  Edoiito  Soles  op  Boots  axd  Sboes;  Martin  Wesaon,  Aaalgnor  to  aelf  aad 

D.  B.  Wesson,  Springfield,  MaHsachusctts. 
Claim — 1st,  The  combination  of  the  feed  rolls,  a4)nstflble  knives,  and  the  guide,  when  oonstracted  n^ 
Btantially  in  tho  manner  sot  forth.    2d,  The  combination  of  loVur,  sliding  pieces,  and  knives,  when  arrmagad 
as  described,  and  forming  a  knife-holding  arrangement. 

360.  Circular  Clamps  for  SKwiiia  Macbines;  Stephen  Q.  Tyler,  Assignor  to  sel^  Q.  J.Saage,  and  J.  W.  Bsr- 
num,  Quincy,  Illinois. 
Claim— The  combination  of  a  central  disc  with  the  convex  clamping  disc  and  the  flat  rastaininc  diac,  fbr 
the  purpose  of  dividing  the  crown  and  quarters  of  circular  sewing,  and  presenting  the  edge  of  the  fidtric  to 
the  needle,  in  the  manner  set  forth. 

MAT  31. 

870.  Spbimos  yob  Railroad  Cars;  George  M.  Alsop^  Philadelphia,  Pennsylvania. 

Claim— Ist,  The  method  or  arrangement  of  inclosing  an  air-tight  vessel  filled  vrlth  air  in  n  box  or  cImb- 
ber,  with  a  flexible  water-proof  cover  or  diaphragm,  and  surrounding  the  air  vessel  with  water,  or  some  ochsr 
snl table  fluid.  2d,  The  arrangement  of  the  convex  steel  plat(«  which  are  divided  into  radiating  leaves  or  sif^ 
ments,  connected  together  at  tho  centre,  whose  outer  edges  or  peripherics  rest  upon  and  slide  on  the  mcCsl 
ring  or  plate,  and  in  the  recess  in  the  bottom  of  the  top,  the  whole  being  arranged  for  the  purpose  of  ftirming 
a  flexible  metallic  support  or  covering  to  the  diaphragm,  to  prevent  its  d  <ing  strained  or  ruptured.  3d,  Tba 
combination  and  arrangement  of  the  piston,  its  elastic  coshlon,  the  iiexibla  steel  plate  or  plates^  i 
or  rings,  and  the  diaphragm,  arranged  as  descrilied. 

871.  Seed  Plasters;  C.  F.  Anderson,  Charlestown,  New  Hampshire. 
Claim— The  retchet«baped  projections  in  the  hub  of  wheel,  and  on  the  disc  of  the  tube,  in  t 

vrith  the  tube  provided  with  the  spiral  and  straight  grooves  in  which  the  prqfection  of  die  tube  la  flricd    tif 
tube  having  the  side  lever  attached,  and  also  the  catch,  the  whole  bolag  arranged  as  aet  forth. 
372.  Straw  Cutters;  Ensign  Baker,  Fredonia,  Mew  York. 

Clalm--t8t.  The  employmeut  or  nae  of  the  leger  knilb,  provided  with  the  hook,  actuated  by  the  t 
used  in  connexion  with  the  knives  attached  to  th^  wheel,  and  provided  with  the  hooks.  2d,  The  arrangmicat 
of  the  crank  spring  with  rack  attached,  and  the  ratchet  on  the  ahaft  of  the  foed  roller  to  foed  the  stnlT  inlv- 
mittently  to  the  knives,  as  described. 

873.  ToRAOOO  Presses  ;  John  A.  Bawsel,  Powhattan  Court  House,  Tlrginla. 

Claim— 1st,  The  nsn  of  the  follower  fitting  Into  the  groove  of  the  opposite  roller.  2d,  The  springs,  aa 
constructed  and  operated  for  guiding  tho  tobacco  and  straightening  the  leaves  a^  they  pass  between  the  rollen. 
8d,  The  use  of  the  treadle,  in  combination  with  the  springs  and  with  the  rollera  for  separating  the  sprli^v. 
and  also  for  separating  the  rollen,  as  set  forth.  4th,  Tho  oil  cup  and  roller  in  connexion  with  ceoutsl  ftir 
oiling  the  groove  and  the  tobacco. 

874.  Blrtators  for  Hoisnira  Goods  m  Warsbouses;  Albert  Betteley,  Boston,  Massachusetts. 
Cbim--^  anranging  and  combining  r  rider  with  r  braka^  by  the  means  described^  or  their  eqnivalMtr 
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w  toeptnto 0B ft  drtvespiUlqr  to obeek  or  prevent  Hb ntatlaii  wbenercr  Um  AffTlag  belt  bneki  or  ti  i«. 

mtn'ed. 

S7I.  Fui«HX  Cam  ;  Joseph  D.  BilUngs,  Rutland,  Yennont 

€3aim— Placing  e  metal  shoe,  single  or  coatinnoiM,  1)etireen  the  fltnds  or  sheathing  boarcb  and  riUa  of 
railroad  cars,  for  excluding  the  water,  and  thereby  preyenthig  the  rapid  decay  of  the  same. 
376.  Wksnch;  John  W.  Brewster,  Stamfofd,  New  York. 

Claim— A  wrench  having  a  six-sided  handle,  stationary  Jaw,  and  sliding  Jaw,  with  mertoree  of  the  pn. 
dee  form  shown. 

3^7.  MACOcri  FOR  PuNOHiKG  Mbtal;  Jay  H.  Brown,  Orand  Ledge,  Michigan. 

Claim— The  application  and  use  of  the  bars,  In  combination  with  lever,  punching  bar,  frnstCNxmlod  roll* ' 
CTS,  rud,  and  spirsl  (or  equivalent)  spring,  for  the  purposes  specified. 

378.  Pump  QsARixa ;  John  P.  Carr,  Mattapoisett,  Massachusetts. 

Claim— The  dtivice,  as  set  forth  and  described,  for  operating  pumps  on  board  of  ships,  and  in  other  placet 
where  said  invention  may  be  useful. 

379.  Stoves;  Frederick  Buclicr,  Columbia,  Pennsylvania. 

Claim— In  combinstion  with  the  fire  cylinder,  the  double  radiators,  each  indoeing  an  Interior  chamber 
and  register,  so  that  tho  draft  may  b;  din^ct  or  checked  at  pleasure  in  its  passage  throng  the  stove,  l^  which 
means  1  obtain  much  radiating  surfiico  and  t>couomize  much  fuel. 

380.  Jonnns*  Clamp;  .lohn  Clarkson,  Mllford,  Pennsylvania. 

Claim— The  clamp  firmed  of  tti«'  bar,  with  the  Jaws  arranged  and  fitted  on  it,  sobstantially  as  described. 
3Sl.  CoxposiTiox  Poa  Pencils  ;  £.  P.  Clark,  Ilulyokc,  Massachusetts. 

Claim— The  composition  fbr  penc!ltj  fbr  indelible  writing,  made  by  combining  nitrate  of  silver  with  tha 
several  other  ingredients  herein  HiMH:ifli'd. 

[The  mai-king  inks  so  commonly  uacd  for  marking  lln<>n,  or  other  fabrics,  are  Inconvenient  and  trouble- 
some, each  bottle  being  aocompnniMl  by  a  number  of  •*  directions,"  which  considerably  bother  the  brains  of 
hi>tt8eki)epers.    This  p<'ncil  will  provciit  ull  this,  as  all  the  preparation  iiticeissary  is  the  damping  of  the  fiibrie 
whicii  IB  to  be  mark^'d,  when  the  pencil,  which  is  composed  of  nitrate  of  silver,  nitric  acid,  glue,  lampblack,  ' 
and  sugar,  will  leave  an  iudol{l)Iu  mark  thotx-ui>on.] 
3e2.  MAcaiXE  FOB  GiU^rniNG  Saws;  William  Clemson,  East  Wobum,  Massachusetfes. 

Claim — ^The  elliptical  bearings,  lever,  and  double  gearing,  in  combination  with  the  adjustable  bearing 
plates,  arranged  as  specificti. 
383.  CflCiiN;  Jacob  Close,  Decatur,  Indiana. 

Claim — The  use  of  the  screw  dashers,  con^'tructed  as  set  forth,  in  connexion  wlUi  the  wings. 
3W.  CoRX  Cbusii EES ;  T.  B.  Coursey,  Frederico,  Delaware. 

Claim— The  employment  or  use  of  the  serrated  flanchee  placed  obliquely  and  eoomtrioally  on  the  shafl^ 
in  combination  with  the  crudlnng  hi^ads  and  shell. 
383.  Gas  RsoutAToas;  E,  Hall  Covoll,  aty  of  New  York. 

Cl:iim — let.  The  combining  of  the  rotary  pump  or  air^forcr  with  the  air  receiver  audita  fluid  valw 
arranj^t^meuta,  in  tho  uiunnrr  ttet  forth,  whereby  the  one  controls  the  action  of  the  other,  and  through  their 
joint  action  the  charging  uppitrntns  is  controlled.    2d,  Connecting  the  commingling  chamber  of  the  oliaiigijIC 
apparatus  with  the  nir  r..-ceiver,  for  th  >  puri)08c  sot  forth. 
38«.  IfT]>EO-CA&Bo:v  Y.iPOR  Apparatds;  E.  Hall  Covell,  City  of  New  York. 

Claim — Ist,  Constructing  the  apparatus,  for  the  purposes  set  forth,  of  detachable  parts  or  chambers.  9d, 
The  arrangemont  of  the  fetnl  pipcH  or  tubes  and  outlet  pipcf,  whereby  I  am  enabled  to  pass  In  the  material  to 
sny  one  of  the  chambers,  or  to  let  ont  material,  and  to  examine  the  interior  while  the  apparatus  is  in  oper^ 
Uon,  and  the  prucefs  of  charging  j^^oing  on. 

387.  Rail&oad  Cab  Trccxs;  Q.  F.  Decker,  Scranton,  Pennsylvania. 

Claim — ^Tlie  axles,  of  a  truck,  in  separate  or  independent  frames,  attached  to  the  bed-piece,  and  oon- 
neeted  by  a  spring  or  flexible  plate,  and  used  in  connexion  with  the  spring. 

388.  HA:n>  LsrEB;  Edward  J.  Durant,  Lebanon,  New  Hampshire. 

Claim- Combining  the  forked  tihaft  with  the  sliding  bead-piece,  the  intermediate  lever,  and  the  hand 
lever,  In  sneh  a  manner  as  to  form  a  comi>ound  leverage  air-mover,  that  can  be  operated  as  set  forth. 

389.  CuLTiTATOBS ;  Celestin  Eastburn,  Spencer  County,  Kentucky. 

Claim — ^The  arrangemont  of  tlic  ploughs,  wheel,  block,  spring,  and  rake,  as  sot  forth. 
3Wl  ilACBliTRRT  K)B  Crushwo  asd  MitiNG  ScoAR ;  Ffpd.  Ebelln,  City  of  New  York. 

Cl<\)m— 1st,  Thf"  reciprocating  plnngor  acting  on  the  sugar-loaf,  in  combination  with  the  revolving  cutter- 
head,  in  the  manner  specifl>'d.  2d,  The  snp])ort  and  latch,  actuated  as  set  forth,  and  acting  to  drop  one  loaf 
of  ikitgar  at  a  time  from  the  hopper,  so  as  to  he  pressed  forward  by  the  plunger.  Sd,  The  sljding  bar  fitted 
with  the  incIin'-N  In  cunibiuatioii  with  the  pins  on  the  wheel,  and  the  weighi^  or  its  equivalent,  for  drawing 
Lack  tho  plungers,  in  the  mannur  specitied.  4th,  The  revolving  mixers,  constructed  with  slata  between  th« 
heads,  in  the  manner  set  forth. 
391.  Magbzxbs  for  Drtiuo  Fibrous  Substawces;  Jeremiah  Essex,  North  Bennington,  Yermont. 

daim ^The  manner  herein  specified  of  guiding  an  ascending  and  descending  endless  ^tron  bj  the  pulley, 

or  their  eqnivalenta,  acting  on  the  edges  of  said  endless  apron. 

tait  Jjotma  TOR  WEAnxo  Platds,  Ac. ;  Merrill  A.  Furbush  and  George  Comptqn,  Worcester,  Masiaehnsetta. 

CUim— The  employment  of  two  sets  of  ratchet  whegs  and  appendage*,  each  set  consisting  of  reversed 
ratdieta,  in  combination  with  two  sets  of  cams  and  two  sanies  of  shuttle-boxes.    Also,  two  sets  of  reveralblo 
ntcfaeCB  and  appondaem,  the  two  sets  of  cams,  and  two  series  of  shuttle-boxes,  in  oombinatlon  with  one  pat- 
tern chain  or  cjiliider,  in  manner  specified. 
903.  WASiixiro  Machixe;  George  Gcor,  Uniontown,  Illinois. 

CUIm—A  washing  machine  provided  with  a  lever,  cylinder  of  rollen^  dutch,  endleas  belt,  a^futtable 
levera,  atMde  as  set  furth,  so  that  by  shifting  the  lever  tha  motion  of  the  belt  will  cease^  and  hold  the  clothes 
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ftftiwtbenMthtlM  lotetiiig  ejUndar  of  nllcn^  ud  w  that  tU  bdt  miy  Iw  looMMd  or  t^  * 

■Ind,  by  shifting  the  leyera. 

804.  TAHircra  LiAvm;  Jacob  Oot«,  HlUbrd,  New  Batopshlre. 

Claim— Giving  to  the  liquor  or  tanning  fluid  in  the  vat  a  rapid  motion,  oommendiig  acroM  the  bottom  of 
the  T«t  and  under  the  auspended  hidea,  fbr  the  purpoee  set  forth. 
886.  OoKRKUonoH  of  Pins  foe  SBCUBiNa  AannoiAL  Turn ;  John  Haasall,  Jr.»  Newark,  New  Jem^. 

Claim— The  splint-pin,  used  double  or  aln^  half  round  or  flat,  for  the  pnipases  set  forth. 
890.  HxAT  CoTm;  Henry  Harell,  Newark,  New  Jersey. 

Claim— let,  The  hook-pointed  rotary  kniTes,  arranged  In  the  described  relation  to  the  hopper,    ad.  The 
combined  arrangement  of  the  stationary  curved  knirea,  latitudinal  groovea,  and  ruCary  knivc^  aa  aei  forth. 
387.  Brobts  voe  DismuKO  Coal  Ons;  Robert  W.  Haalett  and  John  U.  Hobbe,  Whraling,  Virginia. 

Claim— 1st,  Oonstmcting  the  horiaontal  retort  with  a  pan  or  flat-shaped  base  and  inclined  upper  stdrs  or 
top,  and  with  open  condoits  or  gnttem  running  fh)m  end  to  end  of  the  retort,  and  arranged  un  the  inner  eidM 
thereof  and  set  Inclining  and  emptying  into  the  neck  of  the  retort,  the  whole  for  united  operation,  as  spt 
forth.  8d,  The  drawer  or  charger  when  open  at  top,  and  in  no  way  or  at  any  time  attached  as  a  fixture  to 
the  retort,  and  yet  senring  during  the  diHttlllng  prociss  as  a  iiart  of  tho  gt'ncrating  chamlwr,  and  being  kept 
eieTatod  above  the  Iwttom  of  the  generating  chamber,  and  allowod  to  slide  In  and  out  without  the  neoa&ty 
of  removing  or  disconnecting  any  portions  of  the  retort  or  generator. 
398.  RSTOETS  FOB  DiSTiLLixG  OiL  FBOM  CoAL;  J.  E.  Holmee,  Newark,  Ohio. 

Claim— The  employment  in  a  retort  for  distilling  oil  from  coal,  of  a  central  perforated  tnbo,  snspend^Hl 
ihmi  the  mouth-piece,  an  open  space  being  also  left  below  the  bottom  of  tube,  fur  the  rvmoval  of  the  coke 
residuum  through  the  mouth. 

[This  improvement  oousiata  In  the  employment,  within  an  upright  retort,  and  at  or  near  the  centre  there- 
of; of  a  perforated  tube,  through  which  the  vapors,  or  a  gn*at  itortimi  of  thoni,  can  e«ca|ie  to  the  exit  pipe  a* 
fast  as  they  are  eliminated,  without  being  drawn  or  forced  iut4>  contact  with  the  heated  sidf«  nf  the  retort, » 
the  greater  portion  of  tiie  vapon  are  caused  to  do  in  the  ordinary  stationary  retort,  by  the  packing  of  tlie  coal 
in  the  centre  of  it.] 

899.  Wbxxl  Jack  fob  Cabbiaou,  Ac;  Henry  Hooton,  Massachusetts,  and  J.  Q.  Bickncll,  Cambridgcport 
Massachusetts. 

Claim— Ist,  The  combination  of  the  hollow  Im>x  with  the  lever,  the  front  jointed  pawl,  the  back  pawl,  and 
the  notched  shaft.  2d,  The  combination  of  the  button,  £,  the  spring,  the  catch,  the  liuttoo,  H,  and  the  jointed 
connecting  rod,  as  described. 

400.  DOOB  Latch  ;  Mark  Howland,  Waterbnry,  Connecticut. 

Claim— The  specified  relative  arrangement  for  united  fiperation  of  the  latch,  with  female  screw-threaded 
socket,  latch  guide  plate,  with  iiqu  ii^  o^tening,  latch  sliaiik  or  rod,  with  male  Mcrew-tbread  on  ita  ftonc  end. 
stationary  slotted  guide  cane,  ahouldiT  on  the  latch  nhiink  or  rod,  spiral  spring,  sliding  coum-cUng  link  or 
pista,  with  cross-heads  and  double-acting  knob-tnmbler. 

401.  MODK  OF  S£CUBI!(Q  CoEKS  IN  BoTTLEs ;  Robert  W.  Huston,  CuIaIb,  Maine. 

Claim— The  metallic  pieces  which  are  hinged  on  a  wire  secured  below  the  enlargement  on  the  bottle  neck, 
and  which  are  provided  with  teeth  with  the  strips,  and  with  the  wire  and  ciaiipa,  arranged  in  the  maiwer 
■pedfled.  • 

402.  BBWina  MACBnm ;  A.  B.  Irving,  Terre  Haute,  Indiana. 

Claim — ^The  arrangement  relatively  to  one  another  of  the  following  parts,  to  wit :  the  upper  and  lower 
feeding  arms,  upp(*r  and  lower  rack  sh.ifts,  actuating  cam,  combining  and  regulating  prq)ection,  and  dotted 
a4)nstat>le  spring  holding  down  bar,  for  the  purposes  set  forth. 

403.  RiTOBTB  FOB  DiSTiLUiro  OiL  FROM  CoAL',  Wm.  O.  W.  Jaeger,  Baltimore,  Maryland. 

Claim— Ist,  The  side  channels  and  the  trap  openings  or  discharge  pipes  for  the  heavy  oils.  2d,  In  oon- 
binatlon  with  said  side  chaunclfl.  the  double  inclination  or  arched  form  of  the  bottom  of  the  retort.  Sd,  la 
combination  with  the  coal  oil  retort,  constructed  subetantislly  as  above  set  forth,  I  claim  the  opening  for  the 
purposes  set  forth. 

404.  Maohihxbt  fob  TBAirsmmifa  Monoir;  Mathans  Kaefcr,  City  of  New  York. 

Claim— The  arrangement  of  the  carriage  and  fly-wheel,  in  such  relation  to  the  crank  that  the  wd^t  of 
the  carriage  and  of  the  fly-wheel  acta  on  the  crank,  in  the  manner  specified. 

406.  FnxD  BOUBBS;  George  Lindley,  Chicago,  Illinois. 

Claim — ^The  vibrating  scrapers,  constructed  and  arranged  so  that  the  driver  can  operate  them  to  clear  the 
rollers  of  the  earth  adhering  to  them,  when  the  machine  is  drawn  in  either  direction.  .\lao,  construction  and 
arranging  the  platform  so  that  the  ends  which  support  it  may  vibrato  freely  under  it,  when  the  roHera  pass 
over  uneven  ground. 
408.  Chubn;  W.  H.  MoCIintock,  Frankfort,  Ohio. 

Claim— The  employment  of  the  spedfled  peculiarly  constructed  circularly  vibrating  suction  sad  fore*. 
pomp,  in  combination  with  a  chum,  constructed  with  a  perforated  partition. 

407.  Bucnov  Ho8i;  Charles  McBumey,  Roxbury,  Massachusetts. 
Claim— The  rings,  operating  in  the  manner  set  forth. 

408.  MoDB  OP  CoNKscnsa  and  PnooaNionKa  Macuibbbt  bt  xbans  of  a  Belt;  Tlndal  A.  Madi^os^  Tana 

Haute,  Indiana. 
Claim— Ist,  The  combination  of  the  shlitlng  bar  with  the  belt,  the  driving  pulley,  and  the  aertea  of  dead 
rollers,  or  their  equlvalenta.  2d,  Tlie  combination  of  the  shifting  bar  and  box  with  the  gate  or  pawl,  or  their 
equivalenta    Sd,  The  guide  plate  with  ita  slot,  in  «»mbination  with  the  friction  roller,  or  their  equlTuleatai, 


The  series  of  dead  rollers,  for  the  purpoaee  and  arranged  in  the  manner  set  forth.  6th,  The  lever.  Id  CDBbi- 
nation  with  the  slots,  the  stud,  and  connecting  rod,  for  the  purpoee  of  operating  the  gste  or  pawl,  in  the  smb- 
ner  described. 

409.  WAXUHtraiR  Son;  Thomas  J.  Mayall,  Roxbuj,  Masaschaaetta. 

aalm— The  production  of  wateMig^trinkafonBcdfhMBTiiIcaDiBed  in^ 
■tattaUj  in  the  OMoner  sat  forth.  --r«— » 
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410.  SsATi  AHD  O0UOHK8  VOE  RAILWAY  Cam  ;  ThomM  B.  McNelllf  Phnadelphfa,  PennsylTaoIa. 

Claim— Isty  The  end  ftwne  of  the  ■eat,  with  its  slotted  stop  and  the  slotted  plate  secured  to  the  side  of 
the  car,  in  coinbiDation  with  the  back  and  Its  pins  or  bolts,  vhen  the  several  parts  are  adapted  to,  and  ar- 
riiiged  in  respect  to,  each  other,  substantially  as  set  Ibrth.  2d,  The  arms,  so  hinged  to  the  insids  of  the  end 
frame  as  to  bd  folded  down  under  the  seat  during  the  day,  and  elevated  so  as  to  form  supports  for  the  coaches 
daring  the  night.  8d,  The  vertical  frames  hing«d  to  the  side  of  the  car,  and  ftirniahed  with  ledges  to  sappoit 
two  oooches.    4th,  The  board.  Its  rod,  and  the  hangers,  when  arrsuged  as  set  forth.         • 

411.  DsYXCi  roK  OpJUATXxa  tbb  Indbx  ow  Timi  Riaisms;  Robert  McKenna,  RoesvUle^  Tennessee. 
Glaim-^The  moving  of  the  pendl,  in  tlie  manner  described.* 

412.  HAsmrnfO  Mach»18;  John  Macpherson,  Pennington,  New  Jers<^y. 

Ghiim— Ist,  The  curved,  slatted,  flexible  apron,  when  constructed  in  the  manner  set  forth.  2d,  The  con- 
Inoation  of  the  endless  apron  with  the  curved,  slatted,  flexible  apron,  arranged  in  the  manner  set  foith. 

413.  CuLnTATORa;  R.  M.  Melton,  Criglersvillo,  TlrginJa. 

Claim—lst,  The  combination  of  the  n(\Jn8table  links  with  the  at^ustable  slide,  arranged  as  d(>scrlbed,  for 
the  purpose  of  Sf^usting  the  distance  between  tho  ploa;{h8.  2d,  In  combination  with  the  curved  plough  beajn, 
the  oooiter,  constructed  and  arranged  substantially  as  described,  whereby  the  draft  of  the  side  ploughs  Is 
regulated  by  sliding  the  coulter  on  tho  beam  and  firm  support  given  to  the  coulter  in  psssing  throu^  com- 
pact soiL 

414.  Lock  for  Rspiatcvg  Fiu  kxta;  J.  R.  Mock,  Ellzabethtown,  Kentucky. 

Claim— The  lue  of  the  colled  spring,  in  combination  with  the  sliding  lock,  tho  catch,  catch  spring;  and 
grooved  barrel,  and  grooved  breech-pin. 

415.  Masvfacturb  or  CoBBuaATin  Bkaiis;  Richard  Montgomery,  City  of  New  York. 

Claim— -The  roller,  a,  with  its  peculiarly  formed  projections  and  recesses,  in  combination  with  the  roller 
B,  with  its  pecnliarly  formed  projections  and  recesses,  arrangid  in  relation  to  each  other,  as  set  forth.    Aiaoi 
the  rollers,  a  and  n,  in  combination  with  the  former,  c,  said  ports  being  arranged  in  relation  to  each  other,  as 
and  for  the  purposes  described. 
41&  Apparatus  por  Srasokiiio  Lumbbr;  M.  R.  Hoore,  Philadelphia,  Pennsylvania. 

Claim — ^The  combined  arrangement  of  the  track  rails,  or  their  equivalents,  with  a  steaming  and  drying 
chamber  or  veesel,  fitted  with  steam  pipes  and  stop<x>cks  or  valvei,so  as  to  operate  therewith,  in  the  manner 
ftpedfled. 

417.  Broom;  D.  J.  Owen,  Springville  Lynn,  Pennsylvania. 

Claim— A  broom  provided  with  a  leather  beg,  spring,  and  othervrise  made  as  described. 

418.  Cross-cut  Sawimo  Maghihrb;  Q.  W.  Parker,  Fitzwilliam,  New  Hampshire. 

Claim— The  cross-head  and  the  several  parts  attached  to  it,  whether  arranged  as  shown  In  Pigs.  1  and  2, 
or  as  in  Fig.  3,  together  with  the  piece,  x,  or  its  equivaleut,  to  work  the  arms,  v  and  s,  to  raise  ibio  saw  and 
the  handle^  to  hold  the  saw  when  raised. 

419.  Churm;  J.  R.  Parker,  Blng  Sing,  New  York. 

Claim- The  combination  of  the  rotating  faoes  of  the  disk  with  the  stationary  fttoes,  in  the  ™*««^t  set 
forth. 
430.  Cbaibs  for  Railwats;  J.  F.^eabody,  Salem,  MassachusettB. 

Claim — ^The  arrangement  and  application  of  rail  bearers  with  respect  to  the  elastic  bearing,  its  cap  plaie, 
the  base  plate,  and  under  the  raUs  of  the  railway  chair,  and  particoiarly  with  the  elsstic  bearing  and  cap  plate, 
arranged  and  protected  by  a  recess,  essentially  ss  explained. 

421.  Mius ;  A.  B.  Plrkey,  Bradford,  Illinois. 

Claim— The  describeil  arrangement  of  the  adjustable  slides  and  the  comer  pieces,  to  operate  in  oombi- 
nation  with  the  piston  which  receives  its  motion  by  means  of  a  lever  and  wheels,  in  the  manner  spedfled. 

[The  invention  consists  in  a  device  by  which  the  distance  between  the  sides  of  the  shell  and  piston  can  he 
rcfculated,  so  that  the  flour  or  meal  may  be  brought  to  any  desired  state  of  fineness.] 

422.  ScRXW  Diss;  A.  P.  Pitkin,  Hartford,  Connecticut. 

Claim— Making  a  ecrew  plate,  with  both  top  and  bottom  parts  which  hold  the  die,  oast  or  made  on  to 
the  screw  plate,  in  the  manner  described.  Further,  the  making  the  inlet  for  the  introduction  of  ^e  die  into 
its  charahpr,  between  the  parts  through  the  outside  edge  of  the  screw  plate,  as  described. 

423.  Clotxr  Huilkrs;  Christian  Reif,  Hartleton,  Lewis  Township,  Pennsylvania. 

Claim— The  prcffectlons  at  difTerent  angles  on  the  concave,  in  combination  with  tho  qrfral  rows  of  pro- 
jects on  tho  cylinder,  as  set  forth. 

424.  Nrr  Cracxxr;  Ezra  Ripley,  Troy,  New  York. 

Claim-— The  described  nut-cracker  or  Implement.,  consisting  esoentlallyof  the  fixed  jaw.  with  its  standard, 
the  movable  jaw  with  its  slide,  and  the  eccentric  or  cam  with  its  handle  and  fianch,  as  described. 

425.  Sawiho  MAoaniB  for  Rr-bawino  Boards;  A.  C.  Roes,  Almont,  Michigan. 

Claim— 1st,  The  arrangement  of  circular  saw  and  stationary  divider.  In  connexion  with  a  permanent 
horixontal  bed  in  roHAwlng  machines.    2d,  The  bell-shaped  flanches  or  sockeu  of  the  saws,  constructed  as 
described. 
^96.  SBLr*ACTnfO  Waoost  Braxx;  Joseph  Rosencrans,  Avoca,  New  York. 

Claim— The  arrangement  of  means  set  forth,  for  operating  the  brake  by  tiite  holding  back  of  the  team. 

427.  Stovis  ;  George  H.  Russell,  Baltimore,  Maryland. 

Claim — The  combination,  with  the  inner  fire  drum,  of  the  cold  air  base,  vertical  side  pipes,  and  elbow,  with 
their  dampers,  cylindrical  cover,  or  top  drum,  with  its  chambers  and  connecting  tube,  horixontal  air-space  and 
outlet,  vrith  air-drums,  passage,  flront  vertical  register  pipes,  foot-warmer  connecting  pipes,  and  foot-warmer, 
with  its  rrgister,  ventilating  registers,  double  smoke-pipes,  with  dampers,  set  as  described,  and  divided  outer 
sm4A(Hirum,  with  its  passage  or  passages,  substantially  as  set  forth. 

428.  Carpr  Fadrnrr  ;  A.  M.  Smith,  City  of  New  York. 

Oaim— The  oomUnation  and  arrangement  of  the  point,  A,  lips,  b  b,  dot,  c,  bearing^  d,  llpi,  e  9f  pointy  t, 
hook,  g,  Ups,  h  h,  bearings,  i  i,a8  specified. 
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429.  MAiruvAOfuss  or  Bbltdto;  Cbarlcs,  B.  Smith,  Philadelphia,  Penusylvanift. 

Claim— The  mimufiutiira  of  ooutinaoua  beltiiig  or  boarWs  by  anitlnK  piecee  of  band  iron,  by  l^ipiog  and 
TiTeting  two  bereled  onda,  ao  aa  to  produce  a  rhomboidiU  Joiui,  in  the  manner  described. 
490.  GcHOAai  HA0BI5SBT;  Oeoiige  Stephenaon,  Northfleld,  Indiana. 

daim— The  employment  of  a  aerioa  of  raorable  bearing  cn>ss-bara  >v1tb  aide  pivots  or  gndgeona,  the  endi 
of  the  croaa-bars  being  supported  by  longitudinal  slots  or  groovt's  in  the  flyer  bHr8,and  connected  to  each  othn 
by  elastic  strapa  onthongSi  whereby  the  cross-bars  are  made  to  pr^ss  gently  u)iou  tlie  ends  of  the  spools  (mbtrii 
are  mounted  upon  the  aide  pirots),  to  resist  slightly  the  rotary  motion  thereof;  and  also  admit  of  the  occaaional 
rsmoTal  of  one  or  more  of  the  spiwls,  without  disarranging  others  of  the  series,  the  cruaa-lian^  spoula^  and 
elastic  straps  being  arranged  in  tho  manner  described. 
431.  Ajojmox  pge  Railboad  Gabs;  Levi  Stevens,  Fitclibnrg,  MnaxicLusctts. 

Claim — A  box  madoof  antl-fHctlon  metaland  backed  with  a  casing  of  bronze,  the  bronie  paflaing  thnNigk 
the  anti-friction  metal,  and  resting  upon  tho  axle,  for  the  purpuoe  described. 
4S2.  OONDOnnra  Stsam  Enqinxs;  John  Sutton,  Assignor  to  self  and  DuWitt  C  Tan  Tuyl,  City  of  New  York. 

Claim — ^Ist,  The  arrangement  of  the  combined  air  pump  and  condcnHor  piston,  k,  to  act  independently 
of  the  walking  beam  of  the  engine,  so  tlmt  a  portion  of  the  exliaust  stvunif  white  thi'  piston,  r,  is  fi»t  c<xd- 
pleting  and  commencing  a  stroke,  shall  impart  a  full  stroke  to  ttiu  piston,  k,  ns  doscrilM  d.  2d,  The  arrange^ 
ment  and  combination  of  the  forkcni  levers,  q  s,  the  crank,  x,  lever,  r,  nnd  piHton  rod,  K^  8<>  that  by  the  actioa 
of  the  piston,  x,  the  crank,  a,  will  be  assisted  in  pushing  the  defid  polutH,  Imt  during  other  poiitiuna  of  tlis 
crank  movement,  the  parts  above  named  will  be  disconnected  frum  tlie  crunk,  x,  as  described. 

[In  this  invention,  the  air  pnmp  and  cylinder  of  a  condensing  engine  ure  combined,  and  the  cold  water 
iidection  is  so  applied  that  condensation  takes  placo  In  tho  iiir  pump,  niul  '  he  uho  of  h  ^'-punite  VfKSi-I  as  a  con- 
denser dispensed  with.  The  air  pump  is  oiN.*rated  by  tho  direct  prvsAuni  ot  tlie  exliaust  steam  npon  itn  piston, 
without  any  aid  from  any  other  part  of  the  eugiiia,  and  the  surpiiM  of  )H)wur  in  the  air  pump  over  and  abiire 
what  is  necessary  for  tho  discharge  of  the  watci  of  conduusatiuu  from  it  is  used  to  help  tho  crank  or  cranks 
past  the  centres.] 

433.  MaNCPACIUU  op  Wbxxchks;  Oeorge  C.  Taft,  Worcester,  Massachusetts. 

Claim — The  peculiar  mode  of  constructing  the  head  and  shank  of  screw  wrenches,  namely,  by  first  fum- 
ing or  constructing  the  head  and  shank  or  Imu:  separaU-ly,  as  de^ritied,  and  then  uniting  the  lieiui  and  shauk 
after  tho  shank  has  been  inserted  into  the  depression  first  madu  in  the  head  by  welding,  the  whole  Ofwratioo 
being  substantially  as  described. 

434.  SiZDino  Hachinxs;  T.  H.  Tatlow,  Jr.,  Palmyra,  Missouri. 

Claim— 1st,  The  employment  or  use  of  the  covering  hoe,  o|>orated  flrom  the  supporting  whf«l  through 
the  medium  of  the  rollent,  bar,  j,  and  the  bars,  f  l.  connected  by  the  rod,  h,  w  diwcriU  d.  2d,  Tim  aban^  o, 
provided  with  the  curved  bars,  j  J,  in  connexion  with  the  shares,  M  n,  and  hoe,  arnuigcd  as  set  forth. 

435.  CosR  Mills;  J.  TT. Taylor,  Phibidelphin,  Pennsylvania. 

Claim — ^Tho  application  and  arrangement  of  the  oblique  prqjoctions  to  tho  shell  or  concave^  operatiBg  ia 
the  manner  specified. 

436.  Taoobs  PBXSSiiro  BfACHiKs;  J.  W.  Thorp,  n=INftoro*,  New  nampshlre. 

Claim — Raising  the  heater  from  the  Itottom  of  the  hollow  goo84S  either  by  means  of  the  prqfections  formed 
on  the  bottom  of  the  heater,  or  by  adjusting  screws,  or  their  equivulonU. 
487.  Bbs-bxybs;  S.  H.  Walker,  Somerville,  Tennessee. 

Claim— The  moth  decoy  entrance,  provided  with  the  Jutting  lips  or  ledges  i^ranged  Just  within  the  bee 
entrance  across  its  entire  extent,  both  above  and  t>elow,  in  the  manner  specified.  AImi,  the  constmction  aad 
arrangement  of  the  cross-bars  attached  to  a  supporting  crotM-iiioce,  and  with  open  spaces  around  their  enda^ 
in  the  manner  set  forth. 

438.  BoBnra  Machixx;  John  Waugh,  £lmlra,  New  Tork. 

Claim— The  arrangement  of  those  mechanical  appliances  in  a  peculiar  manner,  subetantially  aa  act  £irth. 

439.  Oas  Rxqulatobs;  D.  Wheeler,  Fairfield,  and  Isaac  Uttle,  Briiigeiiort,  Connecticut. 

Claim— The  combination  of  a  self-acting  discharge  pipe  or  siphon  with  the  chamber  of  a  gas  regulator, 
as  dejiicribed. 

[An  inverted  siphon  is  attached  to  tho  gns  regulator,  and  arniTiged  relatively  to  the  outlet  by  which  the 
burners  are  supplied,  and  to  the  other  partMof  the  r('}(ui;ifor,tlmt  wiiilc  contHining  a  column  of  water  ur  otlirr 
liquid  snfllclent  to  balance  thn  pr«  SBuro  of  tho  gsiR,  it  will  cun.xtituto  a  Heir-regulating  means  of  es(«pc  for 
any  water  or  liquid  matter  that  may  result  ih>m  condensation  in  the  pi|xs  between  the  regulator  and  the 
burnara.] 

440.  Faicnoif  SP&im  fob  Supporttxo  Window  Sash;  £.  D.  Williams,  Philadelphia,  Pennsylvania. 
Claim— Providing  with  friction  springs  having  sharpened  prctjections  or  spurs  ibr  cutting  their  own 

grooves,  as  set  forth. 

441.  Cotton  and  Uat  Prxsobb;  Samson  WolIT,  Yicksborgh,  Blississippi. 

Claim- Tho  combination  of  a  conical  spiral  wheel  or  pinion  with  an  inclined  rack,  when  the  latter  ia  set 
oblique  to  the  axis  of  the  pinion,  in  tho  manner  descriU-d. 
4i2.  MusQuno  Bab;  Ttmmaa  S.  Williams,  Enterprise,  Mississippi. 

Claim — The  folding  musquito  net  or  bar,  as  described. 
443.  Sbats  and  Couobis  pob  Railroad  Cabs;  Tiieodoro  T.  WoodrnflT,  Philadelphia,  Pennsylvania. 

Claim — ^Tha  combination  and  arrangement  of  (he  two  frames  with  each  other  and  with  the  supports 
therefor,  connected  with  each  compartment  of  a  car.  the  said  frame,  when  spread  ont.  forming  couches  far 
two  persons,  on  the  same  level  with  the  seats,  and  when  tnin8formcd  one  of  the  said  frames  forming  aeata, 
and  the  other  the  back  for  such  seats.  Also,  connecting  the  frame  which  forms  the  seats  with  the  frame 
irtiich  forms  the  back,  by  means  of  links,  connected  with  one  of  the  said  fran)<»  by  means  of  hlng<>d  JoiDt^ 
and  with  the  other  of  the  said  frames  by  means  of  sliding  hiugtd  Joints.  Also,  In  combination  with  the  frame 
for  the  main  seats,  the  auxiliary  seats  which  slide  un  Jcr  the  framo  for  tho  main  seats.  Also,  the  f^me  Jtv 
an  devated  ooudi,  when  combined  with  the  car,  by  means  of  sliding  hinged  Joints.  Also,  In  combination 
with  the  elevated  couch  next  to  the  side  of  the  car,  or  the  equivalent  therefor,  the  front  elevated  couch,  mt 
oonneoted  with  the  car  as  to  admit  of  being  let  down  to  form  part  of  a  double  couch,  and  thrown  up  towards 
the  roof  of  tho  car  when  not  wanted  as  a  couch. 
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444.  Snr-AcrnfQ  Pbobis;  Lester  L.  Bond,  Chicago^  Illlnob,  Anlgnor  to  self  and  Oilee  B.  WimamSi  Cfty  of 
New  York.  ' 

Claim— let,  The  arrangement  tot  connecting  the  preee  beam  with  the  leven  by  the  connecting  bare, 
wbereby  the  preee  i«  made  to  operate  fh»m  aboro  and  below.    2d,  The  eocket  ihoe  and  the  xatchet  plate,  or 
tfaetr  mwhanjcal  oquiTalents,  for  altering  and  gauging  the  power  of  the  preee. 
4ti.  MACBmu  roB  Making  Uphoutsrt  gpftnfos;  C.  A.  and  &  W.  Tonng,  Providence,  Rhode  leland. 

Gaim— let,  The  cnttore,  attached  to  the  machine  and  arranged  relatively  with  the  rolla  and  bar,  wb«B 
the  morable  cutter  le  actuated  antomatically  by  euiublc  mechanism  to  cut  the  springe  as  formed  from  the 
cuntinaoua  wire.  2d,  The  bar,  attached  to  the  lever,  or  other  part  of  the  machine  or  fnuning,  when  provided 
with  a  bend  to  project  over  the  uppermoet  roller,  for  the  purpose  of  guiding  and  eneuring  the  turning  or  bead- 
ing oftlie  wire,  ae  set  forth.  3d,  The  plates,  when  used  in  connexion  with  the  sheara,  for  the  pnipoae  of  oat- 
tiDg  olfthe  sprioga  and  bending  the  ends  thereof  simiUtaneousIy. 

446.  UACHnrza  for  Hkasurino  Glotb;  John  W.  Drummond,  Assignor  to  Horace  H.  Day,  Qty  of  New  Tofk. 
Claim— The  combination  of  the  measuring  wheel,  in  combination  with  the  spring  Uock,  or  the  eqiriva> 

leat  thereof,  for  holding  the  cloth  to  the  periphery  of  the  wheel,  and  for  stopping  the  said  wheel  the  moment 
the  cloth  has  passed  off. 

447.  CoPFEi  Pots;  D.  G.  Fletcher,  Assignor  to  solf  and  Henry  Welskopf,  Racine,  Wisconsin. 

Claim— The  box-like  strainer  arranged  with  a  hinged  top,  so  that  access  can  be  had  to  the  same  from  the 
inside  as  well  aa  from  the  outidde,  and  that  the  same  can  easily  be  cleaned. 

448.  ItOKiaKXATos;  Wm.  U.  Laselle,  Assignor  to  self  and  Elbridge  B.  Lazelle,  Boston,  Haseachuaetts. 
Claim— The  combination  and  arrangement  of  the  siphon  pipe,  water  space,  and  ice-box,  open  and  beveled 

at  one  end,  as  spt  forth. 

449.  Dar  Gaa  Mjstbxs;  Hugh  Logne,  Assignor  to  self  and  Daniel  P.  Ti^dergrift,  Philadelphia,  Penna. 
Chiim  —So  constructing  one  of  the  partitions  between  two  of  the  chambers  of  a  dry  gaa  metre,  that  it  may 

MRjrd  a  passage  for  the  gas  from  the  inlet  pipe  to  the  central  opening  of  the  valve  seat,  substanttally  as  set 
forth. 

450.  nup  Bbau;  Henry  F.  Mann,  Assignor  to  self  and  Wm.  J.  Walker,  Laporte,  Indiana. 

Claim— lat.  The  combination  of  the  acyustablo  cams  or  anus  with  the  breaker,  aa  conatmcted,  the  whoia 
baiog  arranged  as  described.  2d,  The  adjustable  spring,  as  arranged  and  operated  for  the  purposes  set  forth. 
4&1.  Macrini  roa  Ccrrixa  India  Rubbis  into  Thakass;  Henry  Messer,  Roxbury,  Assignor  to  Gbarlee  Bloei 
iioaton,  Massachusetts. 

Claim— The  arrangement  and  combination  of  the  rotating  table  and  the  adjustable  cutters,  aa  deacribed. 

452.  ORUfDiaa  Mills;  A.  Orvis,  Niagara,  Assignor  to  self  and  Downs  ft  Co.,  Seneca  Falls,  New  York. 
Claim— The  construction  and  arrangement  of  cylinder,  n,  and  concave,  F,  with  supplementary  cylinder, 

0.  whereby  the  rhomboidal  teeth,  f  and  g,  serve  to  adjust  the  parts  to  efficient  action  by  means  of  the  longl- 
tutlinal  movement  of  the  collar,  o,  on  the  shaft,  b,  subdtantially  as  set  forth.  Also,  the  peculiar  conformation 
of  the  grinding  surfocee  of  the  cnst  Iron  cylinder,  x,  and  concave,  h,  consisting  of  the  alternate  lutorsection 
of  the  raised  and  depressed  corrugations  tiiereof^  in  the  manner  described.  Also,  the  combination  and  ar- 
nuigemont  of  the  two  concaves,  f  and  o,  spout,  J,  and  divided  winged  partition,  r,  or  ita  equivalent  whereby 
the  operation  of  cracking  and  grinding  in  said  concaves  may  be  oor\Jdnt  or  separate,  substantially  In  the 
manner  described.  AIno,  the  automatic  n4)per,  v,  ari-anged  and  operated  as  described,  for  the  purpose  of  keep- 
ing the  bolt  free  from  obstructions,  and  rendering  its  action  efficient. 

453.  8oPA  BcnaTSAn;  Wm.  H.  Tendler,  Assignor  to  self  and  John  F.  Mooschltn,  Cambridge,  Massachasetts. 
Claim — ^The  improved  so&  bed,  constructed  not  only  with  each  of  its  arm-reste  formed  in  two  parts  and 

hinged  together,  arrangfd  and  applied  to  the  back  and  bed-frame,  but  with  Ito  seat  hinged  to  the  bed-frame, 
■0  as  to  be  capable  of  being  moved  with  respect  to  it  and  the  arm-reHte.  Also^  the  combination  of  the  pillow 
and  foot-reats  with  the  arm-reste  and  seat  frame  or  seat  applied  to  tb«^framfl^  the  whole  being  BUMia  to  ope- 
rate togetlier  esaentialiy  as  explained. 

454.  Mill  Dbitkrs;  Ferdinand  Walters,  Assignor  to  G.  F.  Walters  and  S.  H.  Stout,  Covington,  Kentocky. 
Claim— The  driver,  oonstmcted  and  arranged  with  reference  to  the  shaft  and  cap,  substantiaUy  as  set 

forth. 

456.  Hen.  OP  Boots  asv  Sbobs  ;  Alfred  B.  Wilton.  Assignor  to  self  and  Charles  Adams,  Dorchester,  Mass. 

Claim — ^The  improvement  of  the  dished  oroonoavs  elastic  heel,  as  made  with  the  air  channel  leading  out 
of  the  concavity,  and  arranged  as  described. 

BxxiirBiOHa. 

1.  Macrxxe  Fom  Oi!rNi!ro  Cotton  and  Wool  ;  Stephen  R.  Parkhurst,  City  of  New  Tork ;  patented  May  1, 1845 ; 

extended  May  3, 1859. 
Claim — Arranging  the  metellic  rings  composing  the  burring  cylinder  so  near  together  that  no  burrs  or 
seeds,  Ac,  can  Call  in  between  them,  the  rings  having  hooked  teeth  cut  in  tUu  i)ertphery,  and  so  pLaoed  around 
the  cylinder  aa  not  to  have  the  teeth  on  any  tWb  attaining  rings  to  ooniu  opitualte  to  each  otlier,  br  which  tb« 
veol  or  cotton  is  drawn  in  briow  the  snr&ce  of  the  rings  and  the  seeds  or  burrs  are  cleaned  off.  Alao^  the 
combination  of  the  burring  cylinder  with  the  feeding  cylinders  and  trash  cylinder,  to  separate  the  fibres  of 
cotton  or  wool  from  foreign  or  useless  substances. 

2.  PimuG  PansBs;  Richard  M.Ho^  City  of  New  Tork;  patented  May  1,1845;  extended  Miqr  S,  18W. 

ClaUn— The  lifting  of  the  cylinder  when  it  is  desired  that  it  sbon}d  not  bear  on  the  Ibrm  as  it  cevolvee, 
such  lifUng  being  eflbcted  by  means  of  apparatus  connected  with  the  lever,  arranged  as  described,  AIso»  the 
Manner  of  eoMtmeting  tlie  spring  box  or  apparatus  used  by  me  for  cheeking  the  momenUim  of  the  bed  in  a 
cylinder  preeB,  bnt  wUeh  may  be  advantageooaly  appUed  in  other  machines  for  a  like  pnrpooe,  said  WfKitkn 
boxer  appnratne  being  fttmlsbed  with  a  centre  shaft  carrying  a  toothed  wheel  that  gears  into  wheels  er  pin* 
ions  on  several  sarronoding  shafts^  the  whole  of  which  shafts  carry  spixsi  sprintfi,  arrangsd  and  oomUned  so 
as  tocooferate  with  each  other  in  the  manner  deacribed. 
SLtofs;  V.I..Hadsaberi^GI4rafliewTork;  patented  May  7, 1M6;  extended  Msj  10,  ISM. 

v,  M  Mt  forth,  in  which  I  nmngs  and  conbins  ths  Has  and  air^iMtlog 

10* 
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tptoBBt  mmI  tho  pedestal  of  my  vtoye,  fhe  hut  atr  viMoe  being  between  the  aaeendlng  and  deaeendiog  dnft,  tk 
detoeiidlDg  draft  spreading  arottnd  the  base  of  the  stove. 

4.  TBI  BfANVFAGTUEB  Of  Irdia  Rubbkb  Fabkiob;  NelsonXioo^year,  late  of  Newtown,  Goanecticnt,  HcniyB. 
Goodyevi  Administrator;  patented  Mi^  13, 1845;  extendt^d  filay  17, 1859. 
Claim— The  intermingling  and  combining  fibrous  snbstanops  with  the  gum  in  fbrmlng  India  mbbcr  fab- 
lioi^  solid  and  firm  in  the  bodjr,  with  a  smooth  surlaoe  resembling  leather. 

ADDmOKAL  iMFSOTUaKTS. 

1.  JOQUTALB  OP  Raiuoax»  0ab8;  Wm.  Baker,  Utica,New  York;  patented  Angnst  11, 1857;  additional  dited 

Uay  3, 1859. 
Claim— Ist,  Placing  a  cylindrical  coiled  spring  around  the  piston,  immcdint^ly  above  tho  socket  to  beswd, 
Instead  of  the  volute  spring  below  the  piston  and  within  the  socket.  2d,  I  do  not  claim  generalljaball  vilw, 
aa  this  is  in  common  use  in  various  counexiona,  but  I  claim  the  use  of  the  ball  valve,  in  combinatioft  with  the 
enlarged  chamber,  and  the  arrangement  described  for  communicating  and  sustaining  the  oil  in  contact  with 
the  Journal.  3d,  I  claim  the  use  of  the  flat  spring  to  be  used  for  vibrating  the  piston,  together  with  the  sr- 
rangement  I  have  described  for  seating  tho  piston  on  the  spring. 

2.  BfANOLU;  D.  Cumming,  Jr.,  Mobile,  Alabama;  patented  Julj  27, 1858;  additional  dated  Biay  3»  1850. 

Chdm— The  employment  or  use  of  the  cylinder,  c,  having  an  elliptical  snrftce  upon  a  portion  of  iti  peri- 
phery, and  having  a  fixed  axis  of  rotation,  tho  cylinders,  d,  having  a  movable  axis  of  rotation,  and  the  eccao- 
trio  cams  arranged  upon  a  movable  rod,  and  their  pressure  being  regulated  by  suitable  springs. 
8.  MODB  OF  YKivTiLATiiro  RAILROAD  Cars;  D.  H.  Fox  and  John  Fink,  Reading,  Pennsylvania;  patented  Hajr 
8, 1855;  additional  dated  May  10, 1859. 
Claim — As  an  improvement  on  our  patont  afnreciaid,  the  construction  of  tho  fhn  chambers  with  oaUeto 
at  each  extremity,  and  their  combination  with  the  other  portions  of  tho  ventilating  apparatus. 
4.  OBfrCKtTSHiNG  Machikxs;  Samuel  F.  Uodge,  Detroit,  Michigan;  patented  May  26, 1857;  additional  dated 
'  May  17, 1869. 
Claim— The  alternate  lifting  and  dropping  of  a  stamper  or  hammer,  by  means  of  the  cbmbinatton  oK^ 
▼ertical  rod  with  two  or  more  clamping  rollera,  the  peripheries  of  which  are  not  complete  circles. 
ft.  OoOKuro  Stotbs;  Samuel  D.  Spaulding,  Brandon,  Tennont;  patented  June  22, 1858 ;  additional  dated  Uaj 
17,1869.  F-         8,  , 

Qalm— The  extension  of  tho  flues  under  the  hearth,  as  described. 

6.  Bow  WRiFFLi-«tsn;  Freedom  Monroe,  Romeo,  Michigan;  patented  Aug.  26, 1858 ;  addlUooal  dated  Msj 

24, 1869. 
(Saim— The  bearing  bar,  the  chain  and  braces  attached  thereto,  and  the  paddled  swivel  joint,  to  be  vaed 
in  oombination  with  my  improvement  in  harness,  disclaiming  the  original  Invention  heretofore  patented. 

7.  APFAitATUS  POR  EvAPORAnNO  Saccharixx  Jciois;  Lyman  P.  llarris,  Mansfield,  Ohio ;  patented  Jaa.!^ 

1859;  additional  dated  May  31, 1859. 
Claim — ^Ist,  The  application  of  one  or  more  dampers  to  the  movable  fhmace ;  also  the  cooling  surbee  oa 
ttie  evaporator  connected  therewith.    2d,  The  movable  flue,  as  described.    3d,  The  bitiad  hook  or  sapporter, 
or  its  equivalent,  aa  set  fbrth. 

BX-IS8UX8. 

1.  Oas  BuimRs;  John  R.  CNeil,  Kingston,  New  York,  Assignee  of  Tamall  Bailey,  Philadelphia,  Ponna.; 

patented  October  12, 1858 ;  re-issued  May  8, 1869. 
Claim- Producing  a  light  which  may  be  increased  or  diminished  at  pleasure,  by  means  of  the  a^iostaU* 
liteter  or  heat  receivers,  operating  in  connexion  with  a  wick  tube  or  holder,  and  the  flame  of  the  lamp  or 
burner. 

2.  KmmiKi  Hacbixbs  ;  Nelson  P.  Aiken,  Troy,  New  Tork ;  patented  July  18, 1868 ;  re^sened  May  3, 18S0. 

Claim— Stopping  a  knitting  machine  when  the  yam  accumulates  in  its  needlea  by  the  action  of  the  aoca- 
mulated  yam. 

8.  BmmM  FOB  Wbatcto  Cloth;  James  Baldwin,  Nashua, New  Hampshire;  patented  January  S1,184D;  ex- 

tended for  seven  years  from  and  after  Janulu-y  31, 1854 ;  re-issued  May  3, 1859. 
Claim— Furnishing  the  shutUe  with  a  spring  and  catch,  so  arranged  that  the  bobbin  will  be  reoeived  or 
released  at  one  operation. 
4.  Tn  Mom  op  GoirTKRTnr(»  thi  Backs  op  Cak  Siats  niro  Bkm  or  Lounois;  Henry  B.  Myer,  BullUo^  Nev 

York;  patented  September  19, 1854;  ;  re-issued  May  8, 1859. 
Claim- 1st,  The  use  of  the  backs  of  car  seats  for  forming  uppier  horisontal  beds  or  lounges.  2d,  Soanmnf- 
lag  the  backs  of  contiguous  seats,  that  thev  meet  and  remain  in  tho  same  horizontal  plane.  3d,  The  use  of » 
onshioned  surlhce  intermediate  between  the  cushioned  surfiioes  of  two  car  seats,  so  as  to  form  with  the  ua» 
a  horlxoQtal  bed,  berth,  or  lounge,  said  intermediate  cushion  forming  an  attachment  to,  and  af^iearing  as  sart 
at;  the  oar  seat,  when  not  a4)usted  to  aid  in  forming  a  berth,  bed,  or  lounge.  4th,  Forming  a  oontlttiMyiis  list 
of  lower  horlxontal  beds,  berths,  or  lounges,  of  a  series  of  car  seats  In  railroad  cars,  by  uniting  the  seretal 
■sets  ao  as  to  fill  up  the  entire  space  between  the  seats  wHh  a4justable  cushioned  attachments  of  the  sesti. 
whatever  be  the  character  or  disposition  of  said  attachments,  so  long  as  they  form  and  appear  aa  parts  «f  ft* 
aeata,  whw  not  a(||nsted  to  form  said  oontinnoaa  line  of  lower  beds,  berths,  or  loonsea. 
6.  Bmmn  por  Dmnujtia  Oiu  p«om  Coal;  John  NtoboiMn,  Alleghany,  Penniy Irani* ;  patented  FdrosiT 

16,1860;  ra-iasued  May  8, 1869. 

r It  bUide  or  bladsa  placed  on  the  agitators  er  anw 
bringing  all  parts  of  the  mass  within  the  retort  is 
»r  edgeorone  end  of  a  retort,  of  four  or  naore  aopplv 

„    -^ „-, B  outer  edge  of  four  or  mor^  exit  pipes  phKed  on  a  Jto» 

with,  and  opposite  to^  the  supply  and  discharge  openings. 

ft.OoPPnPon;  Wm.H.  Elliot,  Plattsborg,  New  York;  patented  Japmry  aft,  18—;  w  Iswicd  Mij  10^  IW- 
Olilii.  ln^  thecomttortlonef boflar,rtai-iH>naeoBdwMer, eoninottogflrti^  — d the ertsMt* 
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of  the  Btill-worm  at  g',  when  these  devices  are  ao  arranged  In  relation  to  each  other  that  an  opening  to  the 
external  air  shall  be  provided  tor  the  Dou-coudeniible  gases,  while  the  coudtnsible  VH])(>rB  are  rcductd  to  a 
Uqaid  without  coming  in  contact  with  the  condenser  water,  and  then  turned  by  conductors  into  iXw  l>oiler. 
Sd,  The  arrangement  of  the  joint  below  the  spoot,  so  that  vapor  can  pass  through  the  spuui  without  ftrut 
PMsiog  the  Joint,  ad,  The  emplojment  of  conductors,  in  combination  with  the  cundeuser,  Ibr  the  purpose  of 
MlliDg  the  water  Joint  or  keeping  it  ftilL 

7.  Mowing  ans  Rkapimo  HACiiUfB;  J.  W.  Hnllej,  Amsterdam,  New  Tork ;  patented  Bee.  16,1856;  re-issued 

Hay  10, 1869. 
Claim— 1st,  Connecting  the  frame  of  the  platform  with  the  tnma  carrying  the  driver  and  raker's  seat, 
in  the  manner  set  forth,  namely,  securing  the  relative  position  of  the  two  frames  by  means  of  the  brace  in 
the  rear,  ami  tlie  laterally  inclined  draw-shoe  in  fh>nt.  2d,  The  shoe,  in  combination  with  the  tongue  attach- 
ment in  front  thereof  the  said  shoe  being  constructed  and  arranged  as  described.  3d,  The  rod  and  the  rails, 
connected  in  the  manner  described,  in  combination  with  the  pule,  the  rocking  shaft,  and  the  lever.  4tlii,  The 
arrangement  in  relation  to  the  driver's  scat  of  tiie  lever  and  mechanism  connected  thtuewith,  for  raising  and 
lowering  the  cutter  bar,  whereby  the  sickle  may  be  raised  in  the  manner  described. 

8.  Qei»  Separatobs;  John  B.  Moffltt,  Piqua,  Ohio;  patented  Nov.  30, 1852;  rc-issned  March  23,1858;  le-n- 

Issuod  May  17, 1869.  »      i  ->  »  t~  --,         . 

Claim— The  endless  cbaini^  composed  of  metallic  links  provided  with  protuberances  or  depressions,  when 
Dsed  in  combination  with  suitable  driving  chain  gears  to  impart  a  positive  motion  to  the  straw-carrier  uf  a 
threshing  and  separating  machine. 

».  6&Aiar  Sepaeatobs;  John  R.  Moffltt,  Piqna,  Ohio;  patented  Nov.  30, 1852;  re-issacd  March  23,1868;  re-re- 
hBued  May  17, 1869.  ^     i-,  ,  .  -,         »  --,         , 

Claim — In  combination  with  a  receptacle  in  whidi  the  tailings  are  dcpoaited  by  the  winnowing  apparatus, 
the  arrangement  of  the  screw  elovatur  in  relation  to  the  threshing  cylluder,  for  the  purpose  of  returning  the 
tailings  to  be  re-threshed.  »  ^  »  *,    .-^  c 

10.  a»4ijr  SEPAEATOEfi;  John  B.  Moffltt,  I'iqua,  Ohio;  patented  Nov.  30,1852;  re-issued  March  23, 1868;  re-w- 
iasued  May  17, 1859.  •»      *  *~  i         » 

««>  ^**™ — "^^  reversible  screen  and  delivery  spont,  arranged  with,  and  to  the  discharging  spout  of,  the 
nnmng  mill  *'  or »'  shoe  "  of  a  threshing  machine,  so  ns  to  be  isolated  from  the  winnowing  arrangement,  and 
made  to  deUver  at  either  one  side  or  the  other  of  the  machine. 
21.  Gradi  Sepaeatom:  John  R.  Moffltt,  Piqua,  Ohio;  patented  Dec.  1, 1857 ;  ro-issued  May  17, 1859. 

Claim — The  arrangement  of  disconnected  shafts,  carrying  pinion  chain  gears,  rotated  at  equal  speeds  from 
a  single  shaft  or  driver,  and  acting  to  drive  the  endless  apron  from  its  lower  end,  while  permitting  the  escape 
or  the  straw  through  the  lower  openings  of  the  apron. 

12.  Machixert  for  Preparing  Oval  Picture  Frames;  Wm.  Gardner,  City  of  New  Yoik';  patented  August 

17, 1858;  reissued  March  15, 1859;  re-re-issued  May  17, 1859. 
-   ?*i°* — ^^®  combination  of  a  scraper  adapted  to  the  form  of  the  moulding,  witli  the  revolving  &c6-plat» 
or  a  lathe,  when  the  said  scraper  is  so  arranged  as  to  be  self-at^nsting  laterally  to  the  said  moulding. 

13.  Grain  Separatorb;  John  R.  Moffltt,  Piqua,  Ohio;  patented  Dec.  1, 1857 ;  ro-iasued  May  17,  1869. 

Claim — ^The  construction  and  arrangement  of  the  rotary  beater  within  the  apron,  in  combination  with 
«i«  felling  sections. 

14.  QRACf  AND  Grass  Harvesters;  C.  Aultmon  k  Co.,  Canton,  Ohio,  Assignees  of  Philo  Sylla  and  Augastw 

Adams,  Elgin,  Illinois;  patented  Sdeptember  ^,  1863;  re-issued  May  17, 1859. 
^n> — 1st,  An  elevated  binding  table,  in  combination  with  the  platform  for  receiving  the  grain  as  it  is  cut. 
tLi  '  combination  with  the  binding  table  of  one  or  more  binders'  stands  on  a  lower  level  than  that  of  the 
table.  8d,  The  combination  of  a  binding  table  with  a  binders'  stand,  having  an  elevated  side  tor  the  binder 
to  rest  his  legs  against,  and  thereby  steady  himself  without  tha  aid  of  his  arms,  both  of  which  are  thus  left 
at  liberty  to  do  the  binding.  4lh,  The  arrangement  of  the  rakers'  and  binders'  stands,  so  that  the  grain  may 
be  raked  from  the  platibrm,and  delivered  upon  the  binders'  table  belbre  the  several  binders' stands.  5th,  The 
vrauflement  of  thu  dumping-tray  with  the  rakers'  and  binders'  stands. 

15.  Obaiit  Aia>  Grass  Uartesterb;  C.  Anltman  k  Co.,  Canton,  Ohio^  Assignees  of  Philo  Sylla  and  Augastaa 

Adams,  Blgin,  Illinois;  patented  September  20, 1853;  re-issued  May  17, 1859. 
Claim — ^Ist,  The  combination  of  the  finger  beam  Mid  the  main  f^ame  with  a  yielding  coupling  arm, 
whereby  the  progressive  movement  of  the  finger  beam  over  the  ground  will  be  controlled  by  the  main  ftvme, 
•nd  its  upvrard  and  downward  movements  by  the  undulations  of  the  ground  over  which  It  is  drawn.  2d,  Ttia 
comlrfnation  of  a  yielding  coupling  arm  and  a  yielding  brace  bar  with  the  finger  beam  and  main  fbune.  8d, 
The  combination  of  the  yielding  bars  and  the  removable  bolts,  or  the  equivalent  thi^reof,  with  the  finger  beam 
Rnd  main  frame,  whereby  the  finger  beam  may  be  allowed  to  slide  loosely  on  the  ground  to  adapt  the  machine 
to  mowing,  or  be  held  firmly  above  the  ground  to  adapt  the  machine  to  reaping. 

16.  Oract  A9n>  QRA88  HARVESTERS;  C.  Aultmau  k  Co.,  Canton,  Ohio,  Assignees  of  Philo  Sylla  and  Augustus 

Adams,  Elgin,  Illinois;  patented  September  20, 1858;  re-Issued  May  17, 1868. 
Claim— The  short  finger  beam,  in  oombinatkm  with  tha  yielding  ooanezioa  with  the  main  framt,  or  iti 
equivalent. 

17.  GRAiir  Am>  Grasb  Harvesters;  C.  Aultman  k  Co.,  Ointon,  Ohio,  Assignees  of  Philo  Sylla  and  Augnatua 

Adams,  Elgin,  Illinois;  patented  Septembtr  20, 1853;  re-issued  May  17, 1859. 
Claim— The  combination  of  the  finger  beam  with  the  hinges  by  which  It  is  drawn,  arranged  above  the 
plane  of  the  cutter. 

18.  GiAnr  Aim  Grass  HARTBnns;  C.  Aultman  k  Co.,  Canton,  Ohio,  Assignees  of  Philo  Sylla  and  Angustua 

Adams,  Elgin,  Illinoto;  patented  September  20, 1863;  re-issued  May  17, 1859. 
Claim— The  combination  of  a  counterpoise  weight,  or  the  equivalent  thereoC  with  that  end  of  the  finger 
beam  next  the  nnain  frame,  to  equalise  its  pressure  upon  the  ground.  Also*  the  combination  of  a  counterpoise 
weight,  or  tbe  equhndent  thereof  with  each  or  either  end  of  the  finger  beam,  to  dimiaiah  ita  pnasue  upon 


19.  Qbadt  A]n>  Oeaib  HAitTEnna;  C.  Aultman  k  Co.,  Qanton,  Ohio,  Assignees  of  Philo  ByUa  and  AuguMua 
Adams,  Elgin,  Hlinoto;  patented  September  20, 1858;  re-lsmied  Blay  17, 1858. 
GUim— Tbe  combination  of  a  stop  with  the  mechanism  Ibr  connecting  the  finger  he«m  with  the  main 
frima^  ud  allowing  it  to  rise  and  Ml. 
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20.  MAircrFACTURS  or  Ikdia  Rubbsr  Goods  bt  meaks  of  Zing  Compounds;  Ilomce  H.  Dny,  City  of  New  Tork, 

Ajuaignee  of  ileury  O.  Tyer  and  G«M>rgo  llcloi,  New  Brumswick,  Mew  Jersey ;  patented  Jan.  90, 1640; 

re-i8«ucd  Angunt  7, 1840;  re-re-itwufd  May  24, 1850. 
Claim— iDdiA  rubber  liibrica  made  by  tlie  comblnatiou  of  caontcboac,  in  Itfi  aeyenil  Tarieties,  with  the 
sulphuret  of  ziuc,  or  the  bi-«ulphuret  of  sine,  or  the  hyposulphite  of  xioc,  or  the  sulphite  of  sine,  and  aJto 
with  sine  compounds  in  their  several  forma,  aa  set  forth,  and  Muli))inr,and  iu  combination  with  theae  ineltbH' 
case,  the  stubmiiting  said  compound  to  the  action  of  steiuu  at  a  high  temperature,  the  whole  being  combioed 
and  manufactured  substautiaUy  as  described. 

21.  Apparatus  por  Uauuto  Water;  Wm.  T.  Barnes,  Buffalo,  New  York;  patented  March  20, 1840;  re-isnied 

May  24, 1850. 
Claim— Ist,  The  combination  of  a  cAsing  whom  sides  slope  outward  ft-om  the  induction  opening  with  a 
rPTolving  piston,  the  edge  of  whoso  blades  conform  to,  and  run  near  to.  the  sloping  sides  of  the  casing  or  the 
spiral  rib.  2d,  In  combination  with  a  casing  whose  sides  sloi>o  outward  from  the  eduction  openings.  1  claim 
a  rotating  piston,  with  fixed  blades,  inclin.'d  upon  the  fnoe  to  the  axis  of  the  piston  rod.  3d,  Dividing  the 
stream  of  liquid  u  it  enters  the  casing  containing  the  rotating  piston,  by  causing  it  to  pass  Uuruugh  two  or 
more  induction  openings,  arranged  so  that  the  blittles  of  the  piston  piius  over  these  openings. 

22.  IKK0TAMD8;  Thomas  Robjohn,  City  of  New  York;  patented  August  25, 1857 ;  re-issued  May  24, 185A. 
Claim— Ist,  The  arfangement  for  flexing  the  elastic  diaphragm,  by  attaching  a  mechanism  In  connezioD 

with  the  cover  for  the  ink  cup,  that  the  opening  and  clo!><iag  thereof  shall  effect  the  raising  or  discharge  of 
the  ink,  or  other  fluid,  into  or  from  said  cup.  2d,  The  cover,  arranged  and  operating  as  above  set  fi>rth,  ia 
combination  with  the  elastic  or  flexible  diaphragm  and  a  non-corrosive  fountain  or  iiik  cup,  when  operating 
as  specified.  3d,  The  combination  and  arrangiment  of  cam  lever  and  plunger,  or  the  equivalents  thereof,  for 
effecting  the  raising  or  discharge  of  the  ink  by  raising  or  closing  the  cover  of  the  non-corroeive  fountain  c«p. 
4th,  Arranging  the  cam  centres  in  such  relation  to  each  other  that,  by  raising  the  oover,  the  requisite  depres- 
sion of  the  diaphragm  will  bo  product-d  to  obtain  tho  inquired  result. 

23.  Craokbr  Macoixb;  John  McCollum,  City  of  New  York;  patented  March  23,1852;  re-iaga«d  May  Sit 

1850. 
Claim— The  combination  of  ai^ustablo  springs  witli  a  cracker  cutter  and  Its  resisting  surface  or  bed. 

24.  Maobirb  FOR  Crkasimo  AMD  BL.VCKIK0  Leatosr  for  IlARnisss;  Adolph  Stempel,  City  of  New  York:  pa- 

tented Nov.  2, 1858;  re-issued  May  31, 1850. 
Claim— 1st,  Tlie  pressure  roller  and  the  creasing  and  emboe-dng  rollers,  in  combination  with  the  color 
fountains  and  felt  rolls,  arranged  to  operate  »is  sH>t  forlh.    2(1,  The  arrangement  of  the  embossing  rollers  with 
their  prt>jection  flaoches,  to  operate  in  combination  with  the  guides,  in  the  manner  specified. 

25.  PUT£8 POR  BoiLKR  IIoLBS  AKD  ToPS  OF  STOVES;  David  Stuart  and  Richard  Peterson.  Philadelphia, Penna, 

Assignees  (through  mesne-asttigumeut)  of  John  U.  ClioUar,  Albany,  New  York;  luUented  J^ebmarj 
6,  lUd;  re-issued  May  31, 1850. 
Claim— Constructing  a  cross-pleon  for  cooking  stoves  and  ranges  with  a  hollow  chamber,  and  with  ths 
openings  to  allow  air  to  pass  into  tho  said  chamber,  as  set  forth. 

26.  GRiNDiKa  AXD  PoLiSHiNO  KNIVES ;  James  Dmlgo,  Waterfonl,  AssigntM*  to  sdf  and  David  Blake,  Albany, 

New  York;  patented  October  12, 1858;  re-issued  May  31, 1850. 
Claim — Grinding  and  polishing  articles,  and  forming  their  sur&ces  upon  or  against  the  periphery  of  a 
grindstone  or  polishing  wheel,  or  other  analogous  reducing  surface,  by  attaching  them  to  the  periphery  of  a 
revoking  drum  or  cylinder.  Also,  making  mutrices  In  the  periphery  of  a  wheel  to  which  a  aeries  of  articles 
to  be  ground  are  attached,  said  matrices  lieing  adapted  to  give  the  required  shape  to  the  artJclea  to  be  grcaod, 
so  as  to  grind,  polish,  and  shape  such  articles  in  a  uniform  mannor.  Also,  in  oombinalion  with  said  matricca. 
attaching  and  supporting  the  articles  to  be  ground  upon  tho  cylinder,  in  such  manner  as  toallow  them  to  rack 
or  accommodate  themselves  thereon,  whereby  their  sur&ces  may  be  shaped  either  convex,  flat,  or  coaoave. 

27.  Oas  Lamps;  George  H.Bechtel,  Assignee  (through  mesne-asBignment/of  Horatio Q.  Sickles,  Pbiladelpbia, 

Pennsylvania ;  patented  August  7, 1840;  re-issued  May  31, 1860. 
Claim— Ist,  Forming  a  valve  within  the  a^fnstnble  gas  chamber,  and  a  scat  for  the  said  valve  on  the  tube 
which  contains  the  wick,  so  as  to  i^egnlate  and  extinguish  the  light  when  required,  whether  the  aaid  valTeto 
made  and  arranged  in  the  manner  described,  or  other  means  substantially  the  same,  by  which  similar  results 
may  be  produced.  2d,  The  employment  of  the  siifely  val vo,  in  combination  with  the  goaxd,  ouutructad  sub- 
stantially as  described.  Sd,  The  guard,  in  combination  with  the  combined  burner  and  generator,  anrnngpd 
in  the  manner  set  forth.  4th,  Combining  the  generator,  burner,  ring,  and  guard,  in  a  single  piece,  made  te 
asoeud  and  desoend  simultansously,  in  the  manner  set  forth. 

DBSiom. 

1.  BUBUL  Case;  John  McMurtbry,  Assessor  to  George  C.  Murthry,  Fayette,  Mew  York ;  dated  May  3, 1859. 

2.  Spoon  am  Fork  Hatolbs;  Wm.  H.  Lewis,  Olastenbury,  Connecticnt;  dated  May  8, 1869. 
8.  SiOTis ;  Sherman  S.  Jewitt  and  Francis  H.  Root,  Botalo,  New  York ;  dated  May  8, 18W. 
4.  Watcd  Guards;  George  Bbinchard,  City  of  New  York;  dated  May  10, 1860. 

6.  SfOTR  Plate;  J.  W.  Lane,  Newton,  New  Jersey;  dated  May  10, 1850. 

6.  SroTES;  David  Hathaway,  Assignor  to  Fuller,  Warren  A  Co.,  Troy,  New  York;  dated  May  17, 18&d. 

7.  Skfulcbrai.  MoxuMBifTS;  Richard  Barry,  Boston,  Massachusetts;  dated  May  24, 1860. 

JUNE  7. 
1.  Psmrnra  On.  Cunm;  Jamea  Albra^  EUzabetli,  New  Jersey. 


CWfla^Vorming  ornaaMDtftl  flgorsd  surflMm  on  oil  eloth,  by  nisiiig  parallel  iMfM  or  a«ri^^ 

"'     ■ "  "  ns  ofa  properly  prepared  block  prmsed  upon  it;  and  thsB 

, ^jtangles  thereto,  and  in  tlie  form  of  the  dsstga  or  dssired 

ly  prepared  bluck.  ft  being  understood  that  I  claim  the  priTUtme  oThnv- 


gronnd  color,  whenTn  a  soft  or  green  state,  by  means  of  a  properly  prepared  blodi  P'^T"^  ^^^""^  '^'  ** 


foiming  pandlel  ridges  or  miasd  sorfoces,  <i^  at  rigbt«iu;les  thersto,  and  in  the  form  of  the  dsstga  or  dssired 

'         '      '  »periy  prepared  bluck.  ft  being  understood  that  I  claim  the  priTUtme  of  hav- 

re,  <(  one  of  them  only,  if  desinid,  oomposod  of  dote  or  broken  Unaa  or  ri4p* 
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2.  BUAKWATB ;  D.  Htllen  Armoar,  Columbia,  Texan. 

CUim— The  prqjecting  or  overhanging  omd  plate,  applied  in  comblnatioii  with  the  dtngonal  walla  of  the 
breakwater,  aa  deseritied. 

[Tbia  breakwater  ia  dmigned  to  protect  a  chann*"!  acroma  barfrom  the  flow  of  mnd  which  com'^s  In  npon 
the  bar  with  each  tide,  and  thna  keep  the  channel  open  withont  the  necemity  of  makinfc  tho  cimnnel  In  the 
bar  naxTOWwr  than  the  channel  in  the  river.  This  will,  of  coanie.  give  arcommodntion  to  more  ahipa  entering 
a  rirer  with  a  tide,  and  will  ensnre  a  oonrae  fiir  Ahlpe  even  at  low  water.] 

3.  Washuio  Macbikx;  D.  S.  Ayrea,  Hope,  New  Jersey. 
Claim— The  revoWing  diica  or  heads  with  the  mode  of  openiting  the  same,  as  applied  to  washing  ma- 


4  Drnci  fOR  RAnxiro  Water;  J.  A.  Ayrea,  Hartfurd,  Connccticnt. 

Claim— The  wind-wheel,  vane,  endlew  chnin.  with  buckets  and  we'ght  attached,  the  cylinder  and  annular 
receiving  trough,  arranged  fur  Joint  operation  subntantially  as  set  forth. 
6.  BxvOLTiKO  FutB  Arms;  Thomas  Bailey,  New  Orleans,  LonituAna;  patented  in  England,  Jan.  17, 1859. 

Claim— Ist,  The  placing  of  the  within  named  worklni?  or  actuating  means  within  the  lody,  as  set  fi>rth. 
Si,  The  revolving  chamber  working  on  two  aiUustable  centres  of  suBnension  instead  of  In  th'«  ordinary  way. 
Sd,  The  mode  described  of  connecting  the  barrel  to  the  body.  4th,  The  stopping  or  retaining  of  the  revolv- 
ing chamber  by  means  of  a  spring  stop  acting  on  the  ratcliet.  snch  stop  being  actnnto<l  by  a  cam  on  the 
tumbler.  6th,  The  notch  or  cavity  in  the  cap  guard  or  cock-nose,  to  fit  uiN>n  the  solid  part  of  the  chamber, 
and  retain  the  chamber  in  a  safe  position. 

6.  Bridlb  Bm;  J.  B.  Baker,  SyrncuMe,  New  Tork. 

Claim— The  attachment,  as  descrilied,  of  sliding  rings  or  rein  connexions  to  the  curb  bara  of  bridle  bita, 
when  the  same  are  operated  uptm  by  qiringH  attacht«d  to  the  bit,  in  the  manner  set  fbrth. 

7.  CHOnrxr  Cowl;  Henry  Bedlow,  Newport,  Rhode  Island. 

Cl^m— The  arrangement  and  combination  of  tho  chimney  top  or  tube,  a.  chamber,  r,  tnbes,  o,  or  other 
external  draft  passages  and  deflectors,  the  tube  chamber  and  draft  paaaagea  communicating  with  each  other 
and  the  external  air,  to  operate  an  set  forth. 

8.  Ustaon  of  Sawixq  Shinolu  raon  thx  Bolt;  N.  Boardman,  Fond  da  Lac,  ITIsconsin. 

Claimr— 1st,  The  employment  or  use  of  two  bolt  carriages,  when  used  in  oonnrx'on  with  the  ai^*nsfa))Ie 
planes,  and  arranged  in  the  relation  with  the  circular  saw,  as  shown,  so  that  it  nliiuele  may  be  sawed  fhtni 
esch  bolt  at  each  moveniont  of  itn  carriage,  and  the  two  bolts  operated  npon  sImnltamHinfiVv  l>y  means  of  one 
and  the  same  law.  2d,  Tlie  a^iutHble  or  tilting  tracks  or  bolt  fi-ames,iu  combination  with  the  rtciprocating 
carriages  and  saw,  arranged  to  ofierato  as  set  forth. 

9.  EffAJfZL  Compositions  for  Bricks,  Ac  ;  Decius  W.  Clark,  Bennington,  Vermont. 

Claim— The  enamel  ox  glaze  for  pottery  ware,  or  odier  articles  formed  of  tho  Ingredlenta,  and  nibatan- 
tiaUy  as  specified. 

10.  iMPROvniKST  IN  TKsnavQ;  John  Brainnrd  and  W.  H.  Bnrridge,  Cleveland,  Ohio. 

Claim— The  described  process  of  treating  skins  or  hides  In  a  prcp:iration  of  liquor  or  liquors,  as  described. 

11.  PocKRT-BAxnLB  POR  BiLUARD  TABLES ;  Juhu  M.  Brunswick,  Cincinnati,  Ohio. 

Claim — The  jiockot-haudlos,  arranged  and  secured  aa  dc8crilK-d,and  formed  of  vulcanixcd  gutta-percha  or 
India  mbber. 

12.  MAOBniRS  POB  BURRi!fG  WooL  AXD  GixxiNQ  COTTOx;  F.  A.  Calvert  and  C.  0.  Sargent,  Lowell,  Mass. 

Qaim — A  cylinder  having  spaces  between  the  teeth  lor  the  accommodation  of  the  sc>ed,  in  combination 
with  a  revolviog  guard,  operating  in  the  manner  described. 

13.  OoRX  HcSKERS ;  J.  C.  Clapp,  Seneca  Falls,  New  York. 

Claim — ^The  comblnattoti  and  ftrrstig^ment  of  the  carriage,  fly-clearer,  cros:*  lever,  concaves,  and  gauge, 
blade,  and  tread  lever,  operating  cui^joindy  as  set  forth. 
14  HiTHOi)  OP  JoiNTixo  SR154ILE8;  H.  C  Cofiin,  Lawrenceviile,  Pennsylvania. 

Claim — So  combining  with  the  horizontal  saw  that  saws  the  shiiigl  >  from  the  bolt,  the  trnnsvenie  piece, 
and  carriage  u^wn  it,  so  that  the  same  saw  tliat  cuts  thu  shingles  from  the  bolt  niny  be  used  fur  Juiuing  said 
shingles. 
15.  KxrrnxQ  Macrinzb;  Enoch  Col v in,  Poultney,  Vermont. 

Claim — 1st,  The  combination  of  the  nee<lle  arm  and  the  iron  rim  npon  the  ring,  constructed  fi>r  raising 
each  needle  by  itself,  and  completing  euch  stitch  beibre  another  in  l>egun.  2d,  The  cylinder  f«ir  r>>ver(iing  and 
ngnlating  the  motion  of  the  machine  wliilo  forming  the  li<el  and  t<H«.  8d,  The  conil»ination  of  the  noiclMtl 
wheel,  t,  the  toothed  bar  with  its  p<'inter.  thi>  cylinder,  the  elevating  Hnn,'t)ic>  el-  vaitng  bitr  and  cam  tiieieun, 
and  the  pin  on  the  wheel,  by  means  of  all  which  the  motion  of  the  midline  U  revere  d  bacic  and  forth,  nnil 
regulated  so  aa  to  knit  upon  a  straight  how  flaps  of  the  prosier  f^rni  fur  the  hi'fl  and  Uyn.  4th,  The  wheel, 
P.  and  the  elevating  arm,  combined  with  the  ni  vernl  partM  and  devices  mentioned  tn  the  last  i>rec(>ding  ciu'ni 
or  paragraph, aa  aiwve  described,  fur  (•*<tting iii  motion  ut  the  pro}K'r  Juncture  tlie  macbiuci7  fur  regulating  the 
liHinatiun  of  tho  flaps  for  the  heel  and  toe. 
18.  LlOHT  Sbadr  POR  Biluard  Tabme;  David  Conlnn,  City  of  New  York. 

Claim — A  abade  for  billiard  tables,  Ac,  having  two  reflecting  parts,  and  otherwise  made  as  described. 

17.  Baku;  Tliomaa  Crane,  Fort  Atkinson,  Wisconsin. 

Claim — My  Improved  harvesting  rakes  for  gathering  and  elpvntlng  cr.t  stalks  of  grain  preparatory  to 
binding  the  aame  into  sheaves,  whun  the  said  rak'>  is  cumpoaed  uf  side  handles,  gathering  fingers,  and  swing- 
ing lega,  or  tho  equivalents  of  the  same,  as  set  foith. 

18.  Lock;  Thomas  Dooghcrty,  Macon,  Georgia. 

dalm — Th«  <>mploymentof  the  spring  tumblers,  when  constmcted  and  opArated  In  the  manner  described, 
u  connexion  with  the  bolt,  tho  said  springs  being  detained  by  the  key  to  let  the  bolt  slide. 

19.  Chaik  Pcmp;  Daniel  Dv  Pr6,  Raleigh,  North  Carolina. 

Claim— lit.  The  endless  chain  for  raising  water,  comp^isod  of  tho  curved  detachable  links,  when  said  links 
are  eooBtmctcd  and  united  in  the  manner  set  fbrth.  '2d,  Keeping  the  chain  stiff  bcta'een  the  upper  and  lower 
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pnlleyi,  by  means  of  prqjeetioiu  on  the  Ifnk«.    36,  The  combination  of  the  carred  linka  with  the  peculiarly 
•haped  curved  bockete,  when  constrncted  in  the  manner  set  ftirih. 

20.  Railboaj)  Cbaibs;  IVm.  IS.  Dunning,  Geneva,  New  York. 

Claim— let.  The  peculiar  form  of  a  pertly  rai§odiind  double-slotted  bed-plate.  9d.  Tlie  peculiar  form 
and  partition  of  the  clauips.  one  part  of  them  being  confined  and  borne  down  on  the  tie  by  the  weight  of  the 
rail  and  all  above  it,  and  the  other  part,  via:  the  Jmw,  nstting  upon  the  flanch  of  the  rail  and  holding  it  fisL 
8d,  The  combination  of  the  several  parte,  as  descrilwd,  or  their  mechanical  equivalent. 

21.  IItdsantb;  James  Fay,  Baltimore,  Maryland. 

Claim— The  arrangement  of  the  stock  and  chamber,  as  constrncted  with  th<>  india  rubber  balU  rod,  opm- 
ing  in  the  top  of  box,  nut,  spring,  valve  stem,  valve,  and  thimble,  Uie  several  parts  being  used  and  operatiaf 
coi\jointly,  in  the  manner  Sjxjcifled. 

22.  Hotai  PowiR  Macrixxs;  Wm.  Field,  Providence,  Rhode  Island. 

Claim— Arranging  and  supporting  a  hollow  driving  shaft,  and  the  driven  shift  possing  through  the  drivir, 
whereby  both  driver  and  driven  shaft  turn  in  the  same  direction,  and  both  ends  of  the  driver  are  fully  rap- 
ported  by  boxes  indepiMident  of  the  shaft  passing  through  it.  while  nt  the  suiiic  dine  the  bearing  of  the  shaft 
IMSstng  through  the  hollow  driver  will  b!>  on  the  driver  only  at  a  iKtint  directly  opposite  its  JournaL  so  tbst 
any  slight  displacement  of  either  shaft  Mill  not  cause  them  to  bind  on  each  other  so  as  to  increase  the  friction 
of  the  machine. 

28.  Macbixx  fob  Opekivo  Old  Ropb;  Ardilbald  Ford,  Newport,  Kentucky. 

Claim— The  elevated  bar  provided  with  caviti<'ii,  arranged  in  the  described  relation  to  the  I 

and  drum,  and  operating  in  combination  with  the  Itittor,  to  pre|iaratorily  open  the  butts  of  tha  rope. 
21.  Mods  or  Stabting  Citt  Railroad  Cabs;  George  P.  Frick,  Baltimore,  Maryland. 

Claim— The  application  of  a  lover  acting  tcni|)orarily  upun  the  axle  ofa  railway  carriage,  or  other  wheded 
vehicle,  in  combination  with  the  pulley  and  chnin.  and  whether  the  pulley  is  of  uni^rm  or  different  disme- 
ters,  as  described.  Also,  such  lever,  in  combination  with  the  ratcli^t  wheel  and  catch,  tn  their  applicatieo  to 
railway  or  other  wheeled  vehicles.  Also,  the  cord,  whereby  the  lever  may  be  loosened  fh>m  the  catch  at  the 
will  of  the  driver,  in  combination  with  the  i«aid  lever,  and  catch  pulley,  and  chain,  when  applied  to  a  railway 
carriage,  or  other  wheeled  vehicles.  Also,  the  combination  of  the  catch  and  ratchet  wheel  witli  tlie  chain  and 
weight,  described  in  the  foregoing  specification,  whereby  the  engoging  and  disengaging  of  the  catch  is  ope- 
rated  by  the  motion  of  the  draft  bar. 
26.  LU8  FOB  PiAiros;  Felix  and  Charles  Gelin,  City  of  New  Tork. 

Claim— The  glass  socket,  so  mounted  in  the  legs  of  musical  Instruments,  that  the  cacape  of  sound  tttm 
the  instrument  to  the  floor  is  chocked,  without  ii\Juriug  tlio  appearance  or  endangering  the  strength  or  dura- 
bility of  the  instrument. 

26.  MoiciT  B0XB8  POB  STAon,  Ac.;  T.  W.  Gibbons,  Franklin,  New  Jersey. 

Claim — ^Ist,  The  box  provided  with  the  drawers,  the  former  having  a  flap  or  door  in  its  bottom,  and  ar- 
ranged to  operate  as  sot  fbrth.  2d,  The  change  slldo  or  plate,  one  or  more,  used  In  connexion  with  tubes,  and 
arranged  relatively  with  drawer  to  opi^rato  as  set  forth.  3d,  In  combination  with  the  drawers  and  Ghiug* 
plate  or  plates,  the  bell  and  index,  and  dial,  arranged  as  set  forth. 

27.  Sartt  Caoi  fob  Coal  Shafts;  D.  Glover.  Township  of  Cass,  Schuylkill  Co.,  Pennsylvania. 

Claim — The  eonstruetion  of  the  cage  in  two  separate  sections,  separated  at  the  guidea,  and  so  connectod 
by  hinges  at  the  top  of  the  bottom  of  the  sill  that,  when  the  rope  or  chain  used  in  hoisting  breaks,  or  the 
power  ceases  to  operate,  the  cage  shall  open  at  the  top  whore  the  sections  are  joined,  and  the  height  and 
weight  of  each  section  shall  operate  as  a  lever  and  weight  to  force  the  Iron  shoe  on  the  ends  of  the  sills 
and  pieces  powerfully  against  and  into  the  guides,  and  by  this  means  entirely  prevent  the  dropping  of  the 
cage  and  car  down  the  shafL 

28.  Clxa.niko  Spirxino  Mdub  Cabbiaob  Tops  ;  Robert  Greaves,  Philadelphia,  Pennsylvania. 

Chdm— The  described  moJe  of  cleaning  mule  carriage  tops,  or  any  meohanical  equivalent  thereto. 

29.  Wind  Whxxls;  W.  L.  Gregory,  Thervsa,  New  Y«»rk. 

Claim— The  arrangement  of  the  main  vane  and  the  regulating  vane,  to  operate  in  comblnatioa  with 
the  wings,  as  described. 

80.  RocKuro  Cabbiaob;  Albert  C.  Griswold,  Hartford,  and  Walter  R.  Griswold,  Durham,  Oonneetieiit. 
Claim— The  employment  of  the  rockers,  in  combination  with  the  seats  or  cribs.  Also,  the  rail  way  track 

or  frame  work  with  the  cotxis  or  rods  and  springs,  when  used  as  described.    Also,  the  employment  of  the 
elastic  substance  attached  to  the  rocker,  for  the  purpose  described. 

81.  Paddlb-whexl;  John  W.  Ilarris,  Durham vlllo.  New  York. 

Claim— Constructing  paddle-wheels  for  boats  In  suoh  a  manner  that  the  paddles  may  be  Iblded  later- 
ally upon  the  frame,  and  the  wheel  thereby  withdrawn  fh>m  prqjocting  beyond  the  sides  of  the  boat,  or 
extended  at  pl'asure,  whether  the  boat  b«^  in  motion  or  at  n.'St,  the  paddles  being  oonnected  to  the  finsBM 
work,  and  their  outer  edges  of  the  form  shown. 

82.  RoTATiNO  DUMPINO  Cab;  Wm.  A-  Ilawkes.  Corinth,  New  York. 

Claim— The  arrangcmout  and  combination  of  the  rotating  platform,  provided  with  dumping  boxes,  «ifk 
the  shaft  and  gearing,  and  the  clutches,  as  described,  so  that  the  oar  may  be  propelled,  and  the  daraplng 
boxes  rotated  by  turning  shaft,  as  desired. 
33.  Mattbiss;  Henry  W.  Henley,  City  of  New  York. 

Claim— The  use  or  employm«nt  of  the  serrated  section,  when  the  same  shall  be  oombiiied  for  the  piar- 
pose  specified. 

84.  Habbows;  J.  Herald  and  C.  B.  Tompkins,  Trumansburg,  New  Tork. 

Claim — ^The  arrangement  of  the  platee  with  recesses  and  projections,  and  with  a  hols  in  their  osBtre, 
for  the  purpose  of  securing  the  bars  and  the  tooth,  in  the  manner  speoifled. 

85.  Machiki  fob  Motimo  Ibov  at  thi  Rolls  ;  Charles  Hewitt,  Trenton,  New  Jersey. 

Claim— The  movable  floors,  platforms,  or  supports,  for  moving  Iron  or  other  metal  at  the  roUe  whUe 
in  process  of  manulhcture,  ooostr  acted  as  described,  or  otherwise  substantially  the  f 
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ae.  MACHnn  FOB  Wokxing  Buim;  (Hdeon  Hotohkiw,  Windsor,  New  York. 

Claim— Tlie  combination  of  the  lerer  storn  ladle  and  oblong  bowl,  hj  maana  of  tlM  NvolTliif  Joint,  the 
projecting  eope,  and  follower  ladle,  aa  deeeribed. 
37.  Loom  Timples;  'Wm.  H.  Iloward,  Philadelphia,  PennvylTania. 

CbUm->The  rollera  twining  in  bearing  or  Btepe,  arranged  to  yield  independent]/  o^  and  In  contrary 
directions  tO)  each  other,  on  the  opening  of  the  warp  threads,  as  set  forth. 
88.  OoRBTBUcnoif  OP  PUBONs;  Enoch  Jacobs,  Clndnnati,  Ohio. 

Claim — A  secret  paraage  or  gnard  chamber  aronnd  the  outside  of  an  Iron  plate  Jail,  and  between  said 
jail  and  a  surrounding  enclosure,  constructed  and  arranged  as  described. 

99.  llAinjPAonrRiiio  KicirtKD  Faoricb;  Joseph  K.  KUboum,  PittsfleU,  Alassachusetts,  and  Edward  B.  Ell- 
bourn,  Lttohfleld,  Oonneetleut 

Claim— The  new  knitted  ihbrio  descrfbed,  composed  of  columns  of  stitdies  oblique  to  eaoh  other,  har> 
Ing  openings  at  the  places  where  the  oblique  columns  of  stitches  dlVei^. 

40.  Saw  Fiuira  Hachixs;  T.  X.  King,  West  Andover,  Ohio. 

Claim— The  suspending  the  lUe-holder  npon  armii,  so  that  it  is  susceptible  of  a^lostment  horliontalljr, 
verttcallj,  and  obliquely,  and  in  combination  with  the  curred  faced  slot  in  the  holder. 

41.  Uachtkx  rOB  Sawiho  Cibculab  Bkvem  ;  John  Lcmman,  Clndnnati,  Ohio. 

Claim— The  ai^Uustable  rest  hinged  to  the  bed,  in  the  manner  described,  and  anVustable  rertloally  with 
reference  thereto. 
42L  Buiro  Cuttxb;  Josiah  KIrby,  Cincinnati,  Ohio. 

Claim— The  mode  of  pointing  the  lowor  or  la^  end  cot  of  the  plug  or  bung  by  forcing  It  Into  a  sepa- 
rate dog,  made  and  uf>ed  subetantlally  ns  described.  Also,  thn  modu  of  lifting  thn  plug  out  of  the  dog,  after 
it  has  Uwn  compressed,  by  moans  of  rod,  o',  when  operated  In  the  manner  described.  Also,  the  mode  of 
driring  the  plug  out  of  the  cutter  into  the  compressing  dog  by  movable  rod,  when  operating  In  the  manner 
described. 

43.  Aojcstable  IIaxmkb  fob  Rstoltino  Firx  Abxs  ;  Alex.  Le  Mat,  New  Orleans,  Louiriana. 

Claim — Providing  the  hammer  with  a  hinged  head,  so  arranged  that  it  shall  present  the  same  fhoe  In 
dilferent  directions,  for  the  purpose  of  discharging.  In  succession,  different  barrels,  or  a  grape  shot  pistol 
and  a  revolvlnff  Are  arm,  as  may  be  desired,  and  providing  the  same  with  small  lateral  wings  for  locking 
the  revolving  uiambers  in  position,  in  the  manner  set  forth. 

44.  Automatic  Fncasa  roB  Closiho  rai  Vbut  op  Cannons,  Ac;  Alex.  Le  Mat,  New  Orleans,  Louisiana. 
Claim — Ist,  The  apparatus  with  automatic  finger,  substantially  as  described.    2d,  The  Inclined  plane. 

In  tiie  manner  and  purpose  described,  or  as  an  equivalent,  the  inclination  of  the  slot  of  the  percussion  lock, 
for  the  purpose  set  forth. 

45.  CoMPOC5i>  RATLROAn  AxLSS;  H.  J.  Lombaert,  Philadolphia,  Pennsylvania. 

Claim— The  divided  tubular  axle  and  the  solid  undivided  centre  piece  or  mandrel,  when  the  same  are 
constructed  and  romblniHl  together,  with  each  other  and  with  the  wheels,  so  that  the  said  two  tubular 
parts  shall  project  through  their  respective  wheels  and  form  their  Journals,  and  also  rotate  out  of  contact 
and  Independently  of  each  other. 
40.  FinuTACB  Gratx  Babs;  Wurren  8.  Low,  Albany,  New  York. 

CUlm — The  combination  of  the  corrugated  and  circular  removable  face  piece  with  the  body  of  a  furnace 
grate  bar,  in  the  manner  set  forth. 

47.  SflOB  SoLB  ;  Wm.  J.  Lyman,  East  Hampton,  Massachusetts. 

CSaim — ^Tbe  use.  or  applicaUon,  or  employment  of  metallic  in-foles  to  shoes,  boots,  Ac 

48.  IlABTXBTnra  Macitixis;  II.  H.  Luther,  Warren,  Rhode  Island. 

Claim — ^Ist,  Attaching  the  finger  bar,  P,  to  the  frame,  J,  suspended  on  the  shaft,  x,  and  fitted  between 
bars,  J  J,  on  frame,  o,  and  armng<>d  on  shall,  n,  so  that  the  finger  bar,  n,  and  sickles  may,  when  necessary, 
be  eleysted,  and  placed  directly  over  the  main  wheel  and  shaft.  2d,  Adjusting  the  finger  bar,  p,and  sickles, 
in  a  more  or  less  inclined  position,  in  order  to  cut  the  grass  nr  grain  the  desired  height,  by  having  the 
finger  bar  attached  to  a  circular  fhune,o,  fitted  on  the  arm  of  the  driving  wheel,  and  secured  at  the  desired 
point  by  means  of  the  lever  and  prqjections,  or  any  equivalent  fkstenlTig.  8d,  The  arrangement  and  com- 
bination of  the  flrames,  J  o,  applied  to  the  driving  wheel  in  connexion  with  the  gearing,  reapeotivel j  on  tha 
wliee],  P,  shaits,  1 1,  and  in  the  fkmme,  J. 

49.  BcBNXSBceo  MotnniNQB;  Robert  Marcher,  City  of  New  Tork. 

Claim Attaching  a  self-adJusting  burnisher  to  a  redprooatlng  plate  or  earriage,  whan  used  in  connex- 
ion with  a  moulding  suspended  and  attached  to  the  machine  in  the  uuiuner  aa  shown,  or  in  any  equivalent 
way,  to  admit  of  being  acted  upon  by  the  burnisher, 
to.  M AGHIXX8  POB  FiiosHiwo  Bbxcxs;  W.  S.  Mayo,  City  of  New  York. 

Claim— The  oomblnation  of  the  box,  plunger,  and  plates,  with  or  without  the  foad  block,  subatantially 
as  set  forth. 

61.  Masvpactubx  op  India  Rubbxb  Blankkts  ob  Apbons  used  »  tub  Fmottsq  op  Fabugs,  Books,  Ac  ;  Cbarlea 

McBumey,  Boston,  Massachusetts. 
Claim— Bringing  the  blanket  to  a  uniform  thickness  and  smooth  surfiice,  by  passing  It  between  a  re- 
volving emery  roll  and  a  revolving  feed  roll,  so  arranged  with  respect  to  each  other  that  the  snrlkoe  of  the 
feed  roU  afaall  be  ground  by  the  emery  wheel,  as  set  forth. 

62,  BorAMT  Habbows  ;  J.  W.  McLean,  Lebanon,  Indiana. 

Claim— The  combination  of  the  spedfled  obUquely  set  teeth,  with  two  or  mora  hazrow  firaowf  toToIv- 
Ing  in  oppoeite  directions,  aa  set  forth. 
it,  SBwnia  MAomm ;  James  8.  Moody,  Cincinnati,  Ohio. 

Ctalm— The  empknrment  of  an  endlras  belt,  arranged  and  operated  as  described,  to  carry  one  or  more 
hooka  todrmw  the  thread  through  the  eloth.  Also,  the  tension  collar,  emhraeing  the  thre«l  and  needle  and 


pointed  needle 
needle  Mi 


;  to  hold  the  thread,  in  the  manner  set  forth.  Also,  alternately  bokUng  and  leleasing  the  double 
eedle  by  means  of  sliding  keys,  operuting  so  as  to  piias  through  notfChes  towsrds  the  ends  of  said 
the  proper  tiaes^  arraagsd  in  the  manner  set  Cirth. 
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Mb  Ttuas  v<Mt  BuMU.  Roon,  ftc;  Suiiiel  J.  RMTaa^'PhlUdalphta,  P«iiiiiyl?«Dlft,  and 
Melga,  WMbtncton  City,  D.  C. 

Claim— The  mode  of  tnuMiog  or  nifffenlng  %  earved  or  arohed  bean  or  rafter  ftnr  bridgaa  or  rooft,  bv 
meaoe  of  trneiOD  rode  or  ties  of  mrtal,  woodt  or  oUicr  eoltable  material,  oonneeted  at  their  onler  enda  with 
the  arched  er  carved  beam  or  rafter  at  Tariovs  polnta,  aad  convergiDg  totrarda,  and  eoDiieeted  tAfether  at* 
their  inner  ends  at  a  point  within  the  epaoe  oontained  between  the  are  or  arehed  or  earved  boaB  or  raftai^ 
and  the  straight  line  joining  Its  extremities,  subatanUally  as  doaerlbed. 
6ft.  Appamatts  poa  Dethvo  Glub;  M.  Newbaner  and  P.  Adelman,  City  of  New  York. 

Claim— Tlie  arrangement  of  a  ohamber  of  drealar  or  polygonal  fDrm,  whldi  Is  proridad  iflth  a  Ika 
blower,  or  its  eqniralent,  to  which  air  of  the  proper  temperature  u  eoadueted  by  means  of  a  p4M  and  t«ba^ 
for  the  purpose  of  drying  the  eakos  of  glue. 
bt.  8TBAM  Boiuu;  Wm.  Oldman,  Buffalo,  New  York. 

ClAim— The  central  water  itpace  in  the  comboftion  chamber,  arranged  In  relation  to  the  anmvlar  watir 
space,  and  to  the  tubes,  or  thoir  respective  equivalents,  for  the  purpose  of  indaolng  an  active  oiiealathm 
of  the  water  radially  among  the  tubes,  with  the  advantages  explained. 
67.  AppAKATtxs  POK  ExDiBHino  STEEiOBCOPtc  PlcTCRXs;  Stuart  Perry,  Newport,  New  Tork. 

Clsim— Ist,  A  movable  frame  work  for  holding  a  series  of  stereoeeopic  pieturea,  fhm  which  the  pie* 
turcs  an*  brought  to  be  inspected,  and  then  returned  to  it  aguin  by  a  mechsnism  operated  by  the  user.  M, 
Uiinging  each  iudivlduAl  picture  or  pair  of  pietorvi.  In  suoceesion,  to  the  same  point  or  place,  before  they 
are  prf^cct«d  from  their  compartments  to  be  exhibited,  by  mechanism.  8d,  In  combination  with  n  movable 
picture-bolder,  a  reciprocating  carrying  frame,  that  catches  each  piotnre  dr  pair  of  pieturea.  In  anecssrioi^ 
and  carries  them  to  the  plao<>  where  they  are  to  be  Inspected,  and  returns  them  to  their  oompartmcnt  acain. 
4th,  In  combination  with  a  box  or  cam*  containing  within  it  a  tmrletn  of  pictures  and  a  mechanism  for  pro- 
Jei^tin;;  them  from  Miid  case,  a  frame  work  on  the  ontitide  of  said  box  or  case  for  receiving  said  picture.  6tb, 
The  slotn  in  the  picture-holder  barrier  snd  in  the  box  or  case,  so  that  the  picture,  from  its  compartoienla 
in  the  picture-holder,  may  be  projected  through  both  slots  or  openings  to  the  ontside  uf  the  box.  0th,  The 
friction  brake,  or  its  equivalent,  for  ho^dinie  the  picture-holder  and  prevent  It  from  moving  until  started  faj 
the  crank.  7th,  Making  the  frame  in  sections  or  with  nn  opening,  for  the  purpose  of  introducing  the  pi^ 
tures  through  «aid  frame  into  the  compartments  of  the  picture-holder  as  well  aa  removing  them  thenAom. 
bth.  The  clamps,  as  applied  to  single  or  double  piotnres,  for  the  purpose  of  strengthening  them,  prevcntinic 
their  warping  or  bending,  and  thus  facilitating  their  passage  through  the  slot,  which  they  mosi  paaa 
through,  to  the  place  where  they  are  exhibited. 
58.  Macdinbbt  por  1>rti»o  Papir;  Edward  L.  Pwklns,  Roxbqry,  Maasaehnsetts. 

Claim— Feeding  the  piper  from  a  roll  outside  of  the  drying  ehamber.  through  proper  openings,  to  a 
series  of  rollers,  and  then  conducting  it  over  said  rollers  vertically  through  the  apparatus,  and  auhieothig 
it,  during  its  passage,  to  a  gentle  current  of  heat<>d  air,  produced  by  forming  inlets  at  the  bottom  fjt  the 
reception  of  the  atmospheric  air,  which  passes  up  and  is  heated  by  a  suitable  heating  apparatus,  and  escapee 
readily  through  ap.'rtures  at  tho  top,  and  then  out  of  the  drying  ohamber  through  proper  openings  to  a 
receiving  roller. 
69.  Tail  Piecsa  por  Tiouxr;  John  P&fl;  Philadelphia,  Pennsylvania. 

Claim— The  metal  tall  pieces  with  an  eye  adapted  to  the  detachable  pin,  recesses  for  tho  reoepUon  of  tha 
strings,  and  with  the  rib,  as  set  forth, 

60.  CurnxG  Our  Strap  IIixges;  Samuel  M.  Richardson,  City  of  Now  York. 

Claim— The  relieving  die,  in  combination  with  the  shaping  die  and  outtor,  in  tha  manner  fpeclfied. 

61.  Ddst-pan;  J.  Hall  Rohrman,  Philadelphia,  Pennsylvania. 

Claim— A  dust-pan,  having  Its  bottom  rorrunMed  and  its  back  edge  seamed  over,  for  the  purpoaea  of 
making  the  bottom  of  the  pan  rigid  without  extending  any  braoe  from  tha  handle,  and  rendering  nnna> 
cessary  the  wiring  of  the  back  edge  of  the  pan. 

62.  FuR!«ACES  Ain>  Stow;  Charles  B.  Sawyer,  Vitchburg,  Hassachnaetts. 

Claim—lst,  The  arrangement  of  the  closed-topped  flre-pota,  gas  or  combustion  ehamber,  fire  or  draft 
flues,  small  gas  openings,  and  air  heating  flues,  in  relation  to  each  .other.  2d,  The  arrangement  ot  the 
horlxontal  ventilating  flue,  ventilating  chamber,  and  exit  ventilating  flue,  and  right-angled  draft  flna,  in 
relation  to  each  other  and  In  the  top  of  the  furnace. 

63.  Sprixg  Bjedstkad  Bottoms;  George  Sohott  and  John  Loudon,  City  of  New  York. 

Claim— Tlie  arrangement  of  the  eyes,  elastic  cord  or  strap,  and  hooks,  on  the  ends  of  the  slata.  Also, 
tho  studs,  constructed  snd  acting  to  sustain  the  slats  on  the  strap  or  elastic  cord. 

64.  Oinn»nra  Miu^;  Joseph  Sedgebeer,  andnnati,  Ohio. 

Claim— 1  St.  Constructing  the  rotating  plate  with  the  same  dress  or  finish  upon  Its  grin<Ung  iaoa  aa  that 
of  the  stationary  plate.    2d,  The  diamond-shaped  teeth,  arranged  as  set  forth. 

66.  M£ANB  OP  Sicinuiro  tbs  Bits  op  Bwom  Plakrs;  Charles  W.  Seely  and  Bei\jamln  F.  Locke,  WeUUigtoa, 
Ohio. 

Claim — Stopping  the  upper  end  of  the  interposed  Ut  below  the  screw,  and  upsetting  It  ao  aa  to  catch 
Into  tha  cross  aerrationa  In  ttie  bed-pieea. 

66.  Mods  op  Switcqixo  Opp  Railroad  Cars  prom  om  Track  to  akothxr;  M.  Semple,  Philadelphia,  Pa. 

Claim— ^The  immovable  switch  or  turnout,  in  combination  with  tha  guide  bars,  when  arranged  aa  d»* 
scribed. 

67.  Machizcx  por  Rajshtg  Watib;  Peter  Shank,  JelTeraon  Township,  Ohia 

Claim— The  combination  of  the  horlsontal  float  wheel,  the  crank  motion  (as  produced  by  iba  three  pine) 
which  givea  six  motions  of  the  pump  to  one  revolution  of  the  wheel,  and  the  horiaontal  double  pump. 

68.  OPKRAinia  Macbinirt  bt  Doo  Powrr;  Dexter  C.  Slater,  Lawrence,  Now  Yorlc. 

Claim— The  arrangement  and  combination  of  tha  wheel,  sliaA,  cam,  and  lever,  aa  aet  forth. 
60.  CHnBa-cnmia;  Da  Witt  Stevena,  Newark,  New  Jersey.' 

Claim— 1st,  The  arrangement  of  the  platform  with  the  prr\feetlng  rlnga,  to  operate  In  eomblnatifm 
with  the  eormgated  eatHns  edge  of  the  knife.  Sd,  The  are,  arranged  In  combination  with  the  platform* 
with  the  handle,  and  with  the  knife,  ao  that  the  ehecae  on  the  platform  ean  he  eut  np  In  sUoaa  of  any  gtven 
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vtlCht  M.  The  igiiiMMnt  Mid  wiwWnatfam  of  th»  Ifur,  th»  Mak,  tad  tht  alM^  iar  tht  jwywii  of 

operating  the  knllb. 

70.  Bocino  CaADu;  W^B.  T«vktlmi7,  OaylraiTiHay  New  York. 

CbOni— The  two  esoapenaat  wbeelfl,  acnnged  in  oomUnaikm  with  the  Ttrt»  and  with  the  ami,  in  tha 
BtniMtr  drwribed. 

71.  MiTHOD  or  pRxnrnro  Baitk  Nona ;  Alflred  Tiehenor,  Newark,  New  Jeney. 

Clalin-- 1ft,  The  makliig  hank  notei,  and  other  engrared  platea  or  100110011  of  fdatea,  with  tongue  and 
nroove  or  dowel  Joints.  2d,  The  locking  together  tongue  and  grooved  hank  note  or  other  engraTod  plate% 
^  a  chaM,  having  it  formed  with  tongue  or  groove,  or  with  dowels  made  to  match  or  eorreepond  to  the 
ends  and  aides  of  the  tontcue  and  grooved  plat^  which  chase  is  made  in  pieces,  fitted  together  and  famished 
with  set-screws,  as  described. 

72.  BB4DTBS;  Haggles  &  Torrey,  Bangor,  Maine. 

Claim— Providing  the  tronghs  in  the  tops  of  the  comh-bara,  arranged  with  the  series  of  oondaothug 
tahei  for  conveying  the  feed  to  the  trooghs,  and  with  apertures  or  slots  for  the  free  exit  of  the  moisture  to 
the  condenser. 
73^  BaiCK  Machimx  ;  William  S.  Watson,  Madison,  Indiana. 

Claim— Ist,  The  combination  and  arrangement  with  a  stationary  pressing  block  of  an  Intermittently 
rceiproeattog  press-box,  formed  with  one  or  more  chambers,  and  provided  with  one  or  more  plungers,  hav- 
ing a  Joint  motion  with  the  press-box,  and  an  independent  movement  thereto.  2d,  The  combination  with 
the  intermittently  reciprocating  preas-box,  of  the  top  and  bottom  holding  slides,  or  either  of  them,  ar^ 
nmgcd  to  move  conjointly  with  the  preaa-box,  and  independently  of  it.  8d,  Mounting  the  intezmlnently 
reefprooating  prrea-box  with  a  fbed-box,  having  one  or  more  chambers. 
74.  Machimz  poft  yiMSBiNa  LiAnini;  T.  F.  Weston,  Salem,  Maaaachnaetts. 

Claim — 1st,  The  combination  and  arrangement  of  the  devices  herein  described,  or  their  medianieal 
eqaivalents,  for  changing  the  angle  of  the  tool  while  the  machine  is  in  motion,  ao  as  to  cause  it  to  operate 
upon  the  latter,  first  with  a  aharp  edge,  to  take  out  Ita  inequalitlea,  and  then  with  a  dull  or  blunt  edge,  to 
smooth  the  leather,  the  auooeaaive  operationa  producing  the  peculiar  effect  deaired.  2d,  The  arrangement 
of  devices  herein  described,  for  giving  poeitlve  motiune  to  the  tool,  for  liiUng  it  from,  and  holding  it  down 
upon,  the  bed,  the  samo  consisting  of  the  allding  bar  and  friction  box. 

76.  OninBDS  Rsqibter;  Roliert  V.  White,  City  of  New  York. 

Claim— The  spring  platform,  arranged  in  combination  with  the  hammer,  and  with  the  Index,  and  ope- 
rated by  the  lever,  or  its  equivalent,  in  the  manner  specified. 
70.  Lock  ATTACiunsT;  Jolm  M.  Wilson,  Philadelphia,  Pennsylvania. 

Claim— The  arrangement,  in  combination  with  a  lock  and  door  of  the  box,  key-holes,  wards,  goaid, 
plate,  pivoted  stops,  and  springs,  arranged  in  the  manner  set  forth. 

77.  WAaHi50  Machiicb;  Samael  Wiswall,  Hyde  Park,  Vermont. 

Claim— The  arrangrment  and  combination,  within  the  oacJllatlng  cylinder  of  a  receiving  chamber, 
having  pUtes  and  a  door,  yrhen  said  door  la  corrugated  on  one  side  and  hinged  to  one  of  the  plates,  so  that 
aafal  door  may  serve  as  a  rubbing  board,  and  also  as  a  pressor. 

78.  CuiTiTATOBS;  John  Toang,  Jollet,  Illinois. 

Claim— 1st,  Hie  combination  of  the  screw  extension  on  the  bottom  of  the  standard,  wHh  the  obU<|iw 
slotted  watings  attached  to  the  firont  aide  uf  the  crosa-ber  of  the  beam.  2d,  The  combination  of  the  star 
tionary  vertically  perforated  bar  with  the  adjustable  rake  or  harrow  arranged  on  a  cultivator,  as  act  forth. 

79.  BUBOLABS'  Alabm  Pxstol  ;  John  0.  Clark,  Assignor  to  self,  B.  G.  Oottlng,  and  Samael  W.  Hatch,  Augaata, 

Georgia. 

Claim— let,  A  pistol,  arranged  on  a  vertical  suspension  guide  of  a  hammer,  so  that  the  explosion  of  ita 
cap  and  the  firing  of  its  charges  may  be  accomplished  by  concuaslons  of  the  pintol  and  hammer.  2d,  UoMf 
lag  the  pistol  suspended  by  the  means  and  in  the  particular  manner  described. 

M.  MACBiirBS  voR  Tkhtxrino  Clat  ;  J.  B.  Caster,  Norriseown,  Pennsylvania,  Assignor  to  self  and  J.  M.  Bo- 
berts,  Perth  Amboy,  Mew  Jersey. 

Claim— The  arrangpment  and  combination  of  the  stationary  toothed  rim  encompassing  the  pit,  the 
frame,  with  the  gearing  attached  to  ita  outer  eiidH.  the  pinion  of  the  abaft,  5,  gearing;  into  the  rim,  and  the 
rod  or  ahaft,  r,  oonnecte<l  with  the  frame,  the  hollow  shaft,  g,  on  the  ahaft,  b,  and  tho  belt  passing  around 
the  pulleys,  as  set  forth. 
81.  SrBBBiKO  ArFABATUS ;  Wm.  Ooodsoe,  Assignor  to  self  and  Isaac  Ayres,  Manchester  Maesachnsetts. 

Chiim— The  combination  of  the  toothed  segment  and  the  corved  way,  operating  as  set  forth. 
81  Stotbs  ;  O.  Harris  and  Paul  W.  Zoiner,  Assignors  to  selves  and  J.  Langstaff,  Cincinnati,  Ohia 

Claim— Tbo  arrangement  and  combination  of  the  damper,  chamber,  doable-walled  case,  and  pipe,  so 
«ii*t  the  damper  which  pertains  to  the  oven  shall,  when  drawn  out,  extend  across  the  bottom  of  the  pipe, 
and  eaoso  the  producta  of  combustion  to  circulate  as  described,  and  when  closed  shall  permit  a  more  direct 
draft. 
n.  Appabatub  vok  Hbatino  Watbb;  George  L.  Ingersoll,  Assignor  to  J.  E.  In«DrsolI,  Cleveland,  Ohio. 

Claim— The  double  oylinder  heater,  the  same  being  united  by  the  platea  so  as  to  form  the  space  for  the 
•seeosion  of  the  hesit,  and  by  the  pieces,  d  a,  for  the  passage  of  the  water,  the  heating  spaoo  being  covered 
br  the  cam  and  th«  parts  here  named  being  arranged  as  set  forth.  Also,  in  combination  with  the  two 
evlindenTthe  Ingreaa  pipe,  extending  to  near  the  bottom  of  the  cylinder,  the  exit  pipe,  and  tho  pipe,  in  oon- 
MxJon  with  th«  pipes,  d  b,  for  tiie  purpose  of  establisi&ing  a  drcuUtion  and  rs^kl  heating  of  the  water. 
84.;^0B-K2iiTB8 ;  Im  Merritt,  Abington,  Assignor  to  self  and  L.  8.  Merritt,  Weymouth,  Massachusetts. 

Claim— The  described  knlfo-holder,  in  combination  with  an  extensible  blade,  so  arranged  that  as  the 
blada  to  worn  It  BMiy  he  protruded. 
85.  Snao  Oas  Bumnas;  Charles  Miller, .Assignor  to  Henry  Banford,  St.  Lonis,  Missouri. 

Oaim— The  arrangement  of  the  valve  over  the  tube  and  wick,  for  the  purpose  of  extingnishiog  tht 
faaa^orMgnlntlns  it« she aaA altering iU direetioB. 
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88.  Dunnuoif  TOE  Provoobapbio  CAimufl;  Mix  BClUw  and  Alola  WlnoUog,  AMignontoVkUx  Miller  and 
U.  H.  Uayden,  Gltj  of  New  York. 

Clalin— The  arrangement  and  eomUnatlon  of  th«  platet,  tbe  notched  plata,  and  iprhigR,  aa  daatilbed. 

[A  nmnber  of  enrred  platea  are  plaeed  In  a  tube  In  front  of  tba  lena,  ao  aa  to  fbrm  apertnrea  of  different 
alaea  for  inoreaaing  or  dimlniabing  the  Intenaity  or  sharpneaa  of  the  light  Into  the  camera  from  the  ol||eeC, 
in  taking  photographic  pkstniea.] 

87.  PowB  Pamrnro  PBiaeia;  Jedadlah  Moraa,Oaaton,  Aaalgnor  to  the  8.P.BafgleB  Power  Praaa  Manube* 
taring  Company,  Boaton,  Maaaachnaetta. 

Gldm— The  improvement  in  the  oonstrnetion  of  each  of  the  platen  ralli^  the  aame  oonrfating  in  the 
chnte  and  a  notch  or  depreaaion  arranged  therein,  and  with  reference  to  the  rollera  or  tapea,  in  manner 
as  specified.    Abo,  the  arrangemout  and  combination  of  the  allder  with  the  operatinc  cam  and  the  pin  or 


atnd  on  the  rocker  toggle,  such  slider  being  actuated  by  a  ibot4readle,  a  spring,  and  the  earn  of  tb*  tofglib 
Also,  the  mode  of  insuring  the  return  movement  of  the  toggles,  and  their  gradual  forward  motion,  after 
i*ach  impression  has  taken  place,  the  same  being  accomplished  by  the  notched  wheel  or  its  notch.    Alao^ 


the  mode  of  constructing  the  gears  for  operating  the  frisket-carrlcr,  viz :  with  the  toothed  arcs,  and  the 
concave  and  convex  ares,  unprovided  with  teeth.  I  do  not  claim  the  sul^eot  of  the  United  States  patent 
Mo.  7205 — but  I  claim  the  oombination  of  the  two,  or  any  other  suitable  number  of  wheels,  lever  ntppcn 
(applied  respectively  to  them),  and  their  opening  and  doalng  bars,  or  mechanioal  aqnivalenta  Ibr  au^  bara. 
Also,  the  8pectfi«;d  mode  of  constructing  each  of  the  nippcra  for  receiving  the  aheat  of  paper  from  the  table, 
vis :  ao  that  each  Jaw  may  move  awav  from  the  other  while  the  upper  Is  being  raised,  the  same  prodadBg 
the  advMitages  not  only  of  insuring  the  passage  of  the  lower  jaw  underneath  the  sheet  of  paper  aimultaae- 
oualy  with  that  of  the  other  jaw  over  it,  but  of  both  Jaws  closing  upon  the  paper  at  one  and  the  aame  ttme^ 
KG  as  not  to  lift  it  out  of  place.  Also,  the  mode  of  constructing  the  lower  jaw  of  each  pair  of  nippera,  via : 
with.allporbend  arranged  thereon.  Adso,  the  mode  of  applying  and  operating  each  of  the  pointa,  vis: 
hinging  or  Jointing  it  to  the  table,  and  combining  with  it  a  stop  and  lever,  or  the  equivalents  therefor. 
Also,  the  improved  method  of  operating  thefrisket-carricr,  the  same  consisting  in  caualng  it  to  deaoend  and 
paaa  in  an  inclined  position  under  the  delivering  tapes  and  rollers,  while  the  nippera  may  be  approaching 
the  aheet  table,  the  same  enabling  the  preas  to  be  made  lower  and  shorter  than  when  the  friaki»t-earrlage 
is  moved  horisontally  under  the  said  delivering  tapes  or  rollers. 

88.  Machineiit  roR  Cutttro  Cohb  Teeth;  Wm.  Noyce,  Jr.,  Weet  Newbury,  Assignor  to  S.  C.  Nojea  k  Ox, 

West  Roxbury,  Massachusetts. 
Claim — ^In  oombination  with  the  saw,  or  the  same  and  its  peripheral  guide  or  guides,  a  mechanism  or 
means  of  pressing  or  bending  the  saw  laterally.    Also,  the  mode  of  producing  the  lateral  and  longitudinal 
movements  of  the  oirriago  of  the  comb-carrier,  viz :  by  moan^  of  the  cam  and  its  screwothread  periphery, 
arranged  and  operating  in  conjunction  with  a  rack  applied  to  the  aaid  carriage,  as  deacribed. 

89.  Macbxvi  ros  CoMvnniro  OecniATiNO  Motion  into  Dibxct  Droclas  Motion;  Loula  Planer,  Aarignor  to 

self  and  Joseph  Anger,  City  of  New  York. 
Claim— The  grooved  dog  having  its  tall  resting  In  a  recess,  or  equivalent  resting  p]ace,ln  the  lew,  with- 
out being  pivoted,  or  otherwise  atUijched  thereto,  and  having  a  spring  applied  In  combination  with  it  aiid  the 
aaid  lever,  and  the  whole  being  applied  and  combined  with  the  wheel  and  its  axle,  as  described. 

90.  HooxB  FOE  yiar  Chains;  Anthony  Wallach,  Asaignor  to  aelf  and  Adolph  Wallaeh,  aty  of  Maw  York. 
Claim— 'The  clasping  hook,  in  combination  with  the  bolt  in  the  body  of  the  vest  chain  hook. 

01.  MoviM  ron  Pussiro  Olabs;  Thomas  Shaw,  Assignor  to  aelf  and  John  G.  Bailey,  Philadelphia,  Fenna. 

Claim— Forming  on  the  plunger  a  shoulder  of  a  size  corresponding  to  that  of  the  upper  edge  of  the  re* 
CASS  in  the  baae  of  the  monld,  and  limiting  the  downward  movement  of  the  plunger,  so  that  the  aaid  ahoolder 
shall  coincide  or  be  slightly  below  the  said  upper  edge  of  the  recess. 
92.  Ploo  Bsdbtkad  FASTKNiNa;  Jacob  J.  Bmlth,  Assignor  to  self  and  J.  H.  Pugh,  Philadelphia,  Penna. 

Claim— 1st,  A  double  plug  ftstening  for  bedsteads,  consisting  of  the  two  distinct  ports,  so  constructed  aa 
to  be  adapted  for  being  driven  or  secured  into  the  post  and  rail  respectively,  and  also  fitted  with  a  wedge- 
shaped  dovetail  tenon,  and  a  corresponding  groove,  operating  togi*ther  so  aa  to  caiiae  the  end  of  the  rail  to  be 
drawn  tightiv  againat  the  poet,  in  tbe  downward  preesure  of  the  said  rail,  after  they  are  connected  together. 
2d,  Making  the  post-plug  with  the  inclined  dovetail  groove  across  In  one  side  of  the  same,  ao  aa  to  operate  in 
oombination  with  the  wedge-shaped  tenon  on  the  rail-plug. 
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Note  08  to  the  Relation  of  Common  and  Voltaic  Electricity.* 
By  J.  J.  Watbrston,  Esq, 

In  the  seventh  series  of  his  "Experimental  Researches,"  Faradaj 
treats  of  the  absolute  quantity  of  electricity  associated  with  the  atoms 
of  matter,  and  sums  up  with  a  statement  as  to  the  quantity  of  electricity 
associated  with  the  chemical  elements  of  a  grain  of  water,  which  has 
often  been  quoted  since  in  a  way  that  tends  to  mislead  as  to  the  poten- 
tial magnitude  of  the  forces  involved.  There  is  an  example  of  this  in 
the  last  (January)  number  of  the  Edinburgh  Review,  p.  235,  where 
the  following  passage  occurs : — "  Yet  they  find  authority  in  the  mar- 
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▼ellous  fact,  well  authenticated  by  Faraday,  tliat  one  drop  of  water 
contains,  and  may  be  made  to  evolve,  as  mnch  electricity  as  under  other 
manner  of  evolution  would  suffice  to  produce  a  thunder-etorm,''  The 
mechanical  value  of  the  chemical  force  that  unites  the  oxygen  to  the 
hydrogen  of  a  grain  of  water  is  well  known  to  be  about  equal  to  the 
weight  of  7  cwt.  exerted  through  one  foot.  That  such  amount  offeree 
would  suffice  to  produce  a  thunder-storm  is  plainly  an  idea  that  can- 
not be  entertained  ;  nor  is  it  strictly  implied  by  the  words  of  Faraday, 
which  are — "  The  chemical  action  of  a  grain  of  water  upon  four  graics 
of  ainc  can  evolve  electricity  equal  in  quantity  to  that  of  a  powerful 
thunder-storm."  This  was  written  in  1833,  when  the  application  of  a 
mechanical  standard  or  work  equivalent  to  molecular  forces  was  but 
little  thought  of.  To  avoid  conveying  an  incorrect  impression  now, 
it  would  be  necessary  to  underline  the  word  "  quantity,"  and  add, 
**  but  of  incomparahly  less  intensity  than  that  of  a  powerful  thunder- 
storm." The  idea  of  the  mechanical  equivalent  of  a  grain  of  water 
being  equal  to  the  mechanical  equivalent  of  a  thunder-storm  would  thus 
be  excluded. 

The  progress  of  science,  and  the  labors  of  Harris  especially,  has 
since  enabled  us  to  obtain  some  clearer  ideas  of  quantity  and  intensity 
as  applied  to  electricity.  When  the  mechanical  value  of  a  constant 
quantity  under  different  degrees  of  intensity  has  been  ascertained — 
and  this  seems  practicable  with  Harris'  apparatus — we  shall  be  in  a 
position  to  estimate  exactly  the  potential  relation  between  voltaic  and 
common  eletricity.  In  the  mean  time  it  may  be  useful  to  direct  atten- 
tion to  certain  data  which  already  exist,  by  means  of  which  we  may 
roughly  calculate  an  approximate  result. 

The  great  electric  battery  of  the  celebrated  Dutch  electrician.  Van 
Merum,  consisted  of  100  jars,  each  exposing  5|  square  feet  of  coated 
glass,  making  altogether  550  square  feet.  It  is  stated  that  this  bat- 
tery, discharged  through  a  length  of  25  feet  of  iron  wire  y  J^th  of  an 
inch  in  diameter,  fused  it  so  that  it  was  converted  into  red-hot  balls 
thrown  in  all  directions.  Assuming  that  the  heat  evolved  was  suflS- 
cient  to  raise  the  temperature  of  the  wire  3000  degrees,  we  have  ^^  of 
a  cubic  inch  of  iron  thus  heated ;  this  is  equivalent  to  about  ^  cubic 
inch  of  water  raised  3000  degrees,  or  15,000  grains  raised  1  degree. 

To  compare  this  battery  strictly  with  that  employed  by  Faraday, 
we  should  require  to  know  the  electric  tension  of  each  when  charged, 
as  indicated  by  the  same  electrometer ;  also  the  thickness  of  the  glass 
in  each.  Such  data  are  wanting  ;  bu*,  for  a  rough  estimate,  we  may 
perhaps  assume  that  they  did  not  differ  materially  in  these  particu- 
lars. 

Faraday  states  that  the  quantity  of  electricity  required  to  decom- 
pose a  single  grain  of  water  is  equal  to  800,000  charges  of  a  25  square 
feet  battery,  each  charge  made  by  thirty  turns  of  a  plate-glass  ma- 
chine, 60  inches  diameter,  in  full  action.  The  product  of  25  by  800,- 
000  is  20,000,000  square  feet  of  coated  glass.  This,  compared  with 
550,  shows  that  the  quantity  of  electricity  associated  with  1  grain  of 
water  \a  upwards  of  36,000  times  the  amount  in  Van  Merum's  battery, 
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and  consequently  the  heating  power  must  be  equivalent  to  15,000 
grains  of  water  raised  36,000  degrees. 

According  to  the  experiments  of  MM.  Dulong  and  Hess,  1  litre,  or 
61  cubic  inches  of  hydrogen,  burned  in  half  a  litre  of  oxygen,  gives 
out  heat  sufficient  to  raise  3102  grms.  of  water  1°  C,  iDr  12*3fl>s.  1** 
F.  The  water  formed  by  the  combustion  is  0*00168  flbs.  The  ratio 
this  bears  to  12*3  fts.  is  1  to  7345 ;  so  that  the  heat  given  out  by  the 
combustion  of  hydrogen  sufficient  to  form  1  grain  of  water,  would  raise 
7845  grains  of  water  1°  F.  in  temperature.  Comparing  this  with  16,000 
grains  raised  36,000  degrees,  we  arrive  at  the  conclusion  that  the  me- 
chanical value  of  the  electricity  required  to  decompose  1  grain  of  water 

is  less  than  „^  aaa^^^  ^^  ^^^  mechanical  value  of  the  electricity  in  the 

800,000  charges  of  the  25-feet  battery.  Thus  eleven  charges  of  this 
battery  represent  the  integral  electric  force  contained  in  1  grain  of 
water. 

Edinburgh,  Febnury  13, 1859. 


Durability  of  Electrotype  Work*    By  Edward  Richardson. 

In  reply  to  an  inquiry  made  at  the  Institute  of  Architects,  as  to  the 
probable  durability  of  electrotype  metal,  and  its  thickness,  and  for  the 
information  of  your  general  readers,  I  may  state  that  in  1844,  being 
called  upon  to  furnish  metal  medallions,  &;o.,  for  the  granite  testimo- 
nial to  Major-Greneral  Sir  Alexander  Dickson,  K.C.B.,  &c.,  near  the 
Botunda,  on  Woolwich-common,  a  very  exposed  situation,  I  suggested 
electrotype  castings.  A  consultation  of  officers  on  the  question  fol- 
lowed, the  results  being,  full  permission  to  reproduce  my  models  in 
electrotype  copper,  which  was  ably  carried  out  in  the  depth  of  a  severe 
winter  for  me,  by  Mr.  Henry  Cox,  at  Battersea,  now  local  manager 
of  the  Lizard  Serpentine  Company.  These  castings  were  at  that  time 
of  unusual  size  and  thickness,  viz  :  2  feet  6  inches  diameter,  and  fully 
an  eighth  of  an  inch  thick  of  solid  metal.  This  was  c£fected  also  with- 
out shrinking,  and  every  tool  touch  from  the  clay  model  was  repro- 
duced. These  works  have  been  now  exposed  for  16  years ;  and  I 
believe  that  500  will  give  no  perceptible  change  in  them.  They  weighed, 
as  far  as  I  can  remember,  thirty  pounds  each.  No  chasing  was  re- 
quired. Mr.  Cox,  who,  if  he  sees  this,  may  speak  for  himself,  after- 
wards executed  much  more  extensive  works  for  the  Prince  Consort,  at 
Windsor,  and  other  patrons. 

On  the  other  hand,  I  have  had,  for  years,  a  small  brass,  about  fifteen 
inches  high,  of  my  Templar,  William,  Earl  of  Pembroke,  produced  by 
the  old  fire  process,  which  cost  me  pounds  to  chase,  obliterating  every 
line  of  my  original  model,  and  weighs  nearly  J  of  a  cwt.  When  are 
we  to  rival  our  foreign  neighbors  in  this  important  branch?  The  zinc 
Berlin  process  seems  forgotton. 

•  From  ttie  Lond.  BniJdw,  No.  846. 
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On  Professor  Hughes'  System  of  Type-printing  Telegraphs  and  Me- 
thods of  Insulation^  toith  special  reference  to  Submarine  Cables.^ 
By  Mr,  H.  Hyde. 

(Continaed  from  page  51.) 

Discussion. — The  Chairman  said,  in  inviting  discussion  and  further 
inquiry  into  this  interesting  subject,  he  would  call  the  attention  of  the 
meeting  to  one  or  two  points  which  he  thought  worthy  of  observation. 
The  idea  of  the  introduction  of  this  self-curing  material  was  perfectly 
original,  and,  as  an  invention,  was  very  beautiful ;  but  practi<;al  men 
would  require  it  to  be  put  to  a  very  severe  test  before  they  adopted 
it.  He  believed  it  to  be  quite  within  the  range  of  possibility  to  intro- 
duce a  sufiScient  quantity  of  that  viscid  material  into  a  telegraph  cable, 
to  effect  the  purpose  which  they  had  seen  illustrated  upon  a  small  scale 
that  evening,  in  a  manner  that  must  have  been  highly  satisfactory  to 
all  present.  If  a  fracture  took  place  in  the  gutta  percha  covering  at 
the  bottom  of  the  ocean,  the  cure  would  be  effected  without  the  fact 
of  the  rupture  ever  being  known,  as  it  would  immediately  heal  itself. 
The  novelty  of  this  discovery,  and  its  application  to  such  a  purpose, 
was  highly  honorable  to  Professor  Hughes.  They  must  take  it  for 
granted  that  this  semi-fluid  was  a  good  insulator ;  and,  as  it  had  the 
property  of  hardening  upon  coming  into  contact  with  the  water,  it  was 
likely  to  become  a  most  valuable  adjunct  to  gutta  percha,  which  was 
of  a  porous  nature,  and  liable  to  injury  from  fractures.  He  also  thought 
the  invention  would  be  very  valuable  as  applied  to  the  street  wires  of 
electric  telegraphs,  and  these  afforded  great  facilities  for  testing  its 
value.  The  mode  adopted  by  Professor  Hughes  for  obtaining  syn- 
chronism in  his  instrument  was  very  beautiful  and  novel.  Previous 
attempts  in  this  direction,  though  repeatedly  made,  had  hitherto  not 
succeeded.  With  regard  to  the  rapidity  with  which  the  signals  could 
be  recorded,  it  was  stated  in  the  paper  that  the  Trans- Atlantic  intelli- 
gence was  conveyed  between  Boston  and  New  York  at  the  rate  of  from 
sOOO  to  2500  unabbreviated  words  per  hour,  which  was  equal  to  about 
40  words  per  minute.  There  was  a  point  upon  which  it  would  be  in- 
teresting to  have  some  information.  It  was  stated  that  any  number 
of  instruments  could  be  used  in  the  circuit,  and  that  there  was  the 
power  of  cutting  off  the  communication  from  all  the  instruments,  ex- 
cept the  one  which  was  being  addressed.  Supposing  the  instruments 
at  the  two  extremities  of  the  circuit  to  be  in  communication ;  for  a 
moment  the  intermediate  circuit  would  be  interrupted.  Was  there 
any  movement  which  indicated  to  the  clerks  at  the  intermediate  in- 
Btmments,  the  fact  that  signals  were  passing  through  the  entire  cir- 
cuit, and  must  not  be  disturbed  ? 

Ptofessor  Hughes  replied  that  that  was  so,  and  there  was  no  fear 
of  interruption  from  the  intermediate  instruments. 

Mr.  Wm.  Smith  thought  the  experiments  which  Professor  Hughes 
had  shown  of  the  restoration  of  the  insulation  should  be  tested  under 
pressure ;  for^  after  all,  the  main  question  was  to  ascertain  how  it 

♦from  fhe  Jovnial  of  tlw  Sodety  of  Aitoy  No.  834. 
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would  behave  under  the  pressure  that  was  due  to  the  depth  of  the 
ocean  in  which  the  cable  was  submerged.  This  might  be  done  in  a 
closed  vessel  with  a  force-pump.  He  thought  there  was  no  difficulty 
in  producing  a  semi-fluid  substance  which  would  become  solidified  by 
the  action  of  water ;  but  the  question  was  whether,  if  they  covered  the 
wire  with  this  preparation,  and  then  cut  through  the  gutta  percha,  the 
pressure  would  not  force  the  material  through  the  opening  and  pre- 
vent its  acting. 

The  Rev.  Walter  Mitchell  had  had  the  advantage  of  seeing  this 
experiment  tried  in  private,  where  it  could  be  conducted  with  greater 
care  and  accuracy  than  in  a  public  room,  and  the  results  were  highly 
satisfactory. 

Mr.  Wm.  Newton  begged  to  ask  whether  there  was  any  objection 
to  stating  what  the  nature  of  this  viscid  composition  was?  It  would 
be  interesting  to  the  members  to  know. 

Mr.  Hyde  replied  that  it  would  afford  him  great  pleasure  to  furnish 
as  much  information  as  possible  on  this  subject ;  but  in  almost  every 
invention  there  were  certain  things  which  it  was  expedient  to  keep  to 
themselves.  He  would  add,  with  reference  to  these  instruments  gen- 
erally, that  there  were  many  things  which  he  might  communicate  if 
he  could  do  so  in  justice  to  the  rights  and  claims  of  the  inventor. 
Unfortunately,  people  did  not  recognise,  as  he  thought  they  ought  to 
do,  the  rights  of  property  in  inventions,  and  for  that  reason  inventors 
were  obliged  to  keep  some  things  to  themselves. 

Mr.  Newton  added  that  Professor  Hughes  had  protected  his  inven- 
tion by  letters  patent ;  and  in  his  specification  he  was  bound  to  state, 
not  only  in  what  the  invention  consisted,  but  also  the  means  by  which 
he  proposed  to  carry  it  into  effect ;  and  when  the  specification  was 
enrolled,  the  inventor  must  give  the  full  details  of  it.  He  would  say 
with  regard  to  this  insulation,  it  had  been  known  for  some  time  in 
the  United  States,  and  he  had  seen  observations  in  the  public  prints 
detracting  from  its  merits.  He  alluded  to  that  in  order  to  observe 
that,  as  far  as  he  could  jud^e,  those  statements  were  erroneous,  and 
instead  of  the  invention  bemg  valueless,  it  had  been  properly  desig- 
nated as  an  exceedingly  ingenious  mode  of  insulating  the  electric  con- 
ductor. He  agreed  with  the  opinion  expressed  that  it  was  advisable 
to  make  experiments  in  order  to  ascertain  the  manner  in  which  this 
insulating  compound  would  act  under  considerable  pressure.  "With 
regard  to  the  Atlantic  cable,  he  had  never  had  any  confidence  in  it. 
It  appeared  to  him  that  any  metallic  coating  on  the  outsjide  must  have 
some  effect  upon  the  conductor  inside,  especially  when  the  conductor 
was  only  protected — as  in  the  case  of  the  Atlantic  cable — by  an  im- 
perfect insulator  like  gutta  percha.  Mr.  Hyde  had  stated  that  gntta 
peroha  was  a  good  insulator — a  remark  which  he  (Mr.  Newton)  iras 
surprised  to  hear  from  one  so  well  qualified  to  judge  of  these  matters, 
because  it  was  generally  conceded  that  gutta  percha  was  only  a  mod- 
erately good  insulator*  India  rubber  was  much  bettor  than  gntti^ 
percha^  which  had  the  peculiar  property  of  becoming  charged  with 
electricity  after  it  had  been  used  as  an  insulator  for  any  length  of 
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time,  and  was  therefore  likely  to  induce  leakage.  He  could  mention 
one  or  two  other  modes  of  insulation  which  he  considered  preferable 
to  that  of  gutta  percha,  and  particularly  he  would  notice  the  inven- 
tion of  Captains  Drayson  and  Binney,  of  the  Royal  Engineers.  They 
proposed,  instead  of  a  strand  of  seven  wires,  to  have  a  single  large 
conductor,  and  to  cover  that  with  a  solution  of  india  rubber  paid  round 
with  silk,  or  some  other  non-conducting  substance,  and  to  inclose  the- 
whole  in  a  vulcanized  india  rubber  tube  which  contained  a  column  of 
air.  In  a  conductor  upon  that  principle  they  had,  in  the  first  place, 
the  insulation  of  the  india  rubber ;  secondly,  the  insulation  of  the  silk ; 
thirdly,  that  of  the  air ;  and,  finally,  that  of  the  outer  india  rubber 
tube.  This  appeared  to  him  to  form  a  perfect  insulator  of  the  electric 
wire.  There  were  other  insulating  compositions  which  had  come  under 
his  notice  professionally,  one  of  which  was  that  of  Mr.  Leonard  Wray, 
who  proposed  to  make  a  composition  formed  of  india  rubber  or  gutta 
percfaa,  mixed  with  silicious  matter,  and  a  resinous  substance  such  as 
shell-lac.  This  appeared  to  him  to  contain  all  the  elements  of  a  good 
insulator.  He  was  not,  however,  aware  that  this  plan  had  been  tested 
to  any  great  extent  Another  method  had  been  introduced  by  Mr. 
Mcintosh,  but  he  did  not  consider  it  so  practical  as  the  others  to  which 
he  had  alluded. 

Mr.  HoBBS  remarked  that  there  was  novelty  jn  the  idea  of  the  ma- 
terial being  forced  out  by  the  pressure  of  the  water,  as  stated  by  some 
of  the  speakers.  If  there  was  a  hole  through  the  gutta  percha,  he 
apprehended  the  pressure  on  the  hole  would  be  the  same  as  the  pres- 
sure on  any  portion  of  the  cable,  and  he  could  not  conceive  how,  under 
such  circumstances,  the  semi-fluid  matter  was  to  be  forced  out. 

Mr.  Newton  would  add,  with  reference  to  the  remarks  of  the  chair- 
man, that  this  plan  would  be  applicable  to  underground  telegraph 
wires — that  it  appeared  to  him  (Mr.  Newton,)  to  require  the  action  of 
water  to  solidify  the  viscid  fluid,  and,  as  far  as  he  understood,  it  would 
not  harden  by  simple  exposure  to  the  air. 

The  Chairman  replied  that  a  simple  wound  in  the  gutta  percha 
covering  would  not  be  injurious  to  insulation  in  a  land  telegraph  wire. 
The  injurious  effect  would  only  take  place  in  the  event  of  water  getting 
into  the  pipe.  The  moment  the  wound  in  the  gutta  percha  rendered 
the  insulation  imperfect,  the  water  would  have  the  effect  of  healing  the 
wound  by  its  action  on  the  viscid  fluid. 

Mr.  Thos.  Winkworth  would  take  the  liberty  of  asking  one  or  two 
questions.  Should  any  fractures  occur  in  the  cable,  what  provision 
was  made  for  the  fresh  supply  of  the  semi-viscid  fluid  which  exuded 
or  oozed  out  ? 

The  Chairman. — ^When  it  is  exhausted  you  cannot  put  in  a  fresh 
supply. 

Professor  Hughes  explained  that  there  would  be  no  more  fluid  ex- 
uded than  was  sufficient  to  fill  up  the  space  which  was  cut  out.  If 
they  cut  the  gutta  percha  in  the  open  air,  no  more  fluid  would  oose 
out  than  would  be  enough  to  fill  the  space,  and  therefore  the  quantity 
Ib  the  tube  would  be  sufficient  to  fill  op  an  innumerable  nnmbcpr  g£ 
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The  Chairman — Does  the  fluid  harden  by  exposure  to  the  air  ? 

Professor  Hughes — ^No ;  but  it  could  be  easily  anade  to  do  so. 

The  Chairman  was  still  of  opinion  that  it  would  be  valuable  as  ap- 
plied to  land  telegraph  communication.  He  would  inquire  whether 
the  application  of  the  semi-fluid  matter  was  very  expensive  ? 

Professor  Hughes  replied  that  the  cost  was  something  below  that 
•of  gutta  percha.  It  could  be  placed  within  two  coatings,  or  between 
the  wire  and  the  single  outer  coating. 

Mr.  HoBBS  would  ask  what  effect  time  would  have  upon  this  mate- 
rial ?  The  substance  might  be  very  good  when  first  applied,  but  in 
time  its  properties  might  be  destroyed. 

Mr.  Hyde  replied  that  time  must  answer  that  question.  He  was 
not  able  to  do  so  at  present. 

Professor  Hughes  said  it  had  been  tried  under  water  for  three 
months,  and  had  been  exposed  to  the  atmosphere  for  six  months, 
without  any  change  whatever  having  taken  place.  It  was  not  injured 
by  the  action  of  the  atmosphere. 

Mr.  WiNKWORTH  would  further  inquire  whether  the  printing  instru- 
ment was  in  practical  use  for  any  great  length  of  land  wire,  and  on 
what  length  of  circuits  it  had  been  worked  ? 

Professor  Hughes  said  it  was  in  practical  use  in  the  United  States 
on  six  telegraphic  lines  when  he  left  America,  and  that  it  had  been 
worked  over  a  circuit  of  600  miles  without  relay.  The  right  to  use 
the  instrument  had  been  purchased  by  companies  possessing  30,000 
miles  of  telegraph  in  America. 

Mr.  WiNKWORTH  would  like  to  be  informed  whether  the  instrument 
had  been  tried  upon  submarine  wires ;  and  if  so,  to  what  extent  in 
length,  and  with  what  rapidity  ? 

Professor  Hughes  said  it  had  been  worked  upon  the  Atlantic  cable 
while  coiled  at  Keyham,  and  also  upon  the  Bed  Sea  and  Australian 
cables,  through  their  entire  length. 

The  Chaibman  inquired  whether  those  experiments  had  taken  place 
in  the  presence  of  witnesses. 

Professor  Hughes  said  they  were  witnessed  by  several  persons. 

The  Chairman  added  that  it  was  satisfactory  that  Professor  Hughes 
was  able  to  state  that  the  experiments  were  witnessed  by  several  per- 
sons, as  he  was  not  aware  that  that  fact  had  ever  before  been  publish- 
ed. It  was  gratifying  to  know  that  messages  were  passed  through  the 
entire  distance. 

Mr.  Hydb  stated  that  the  experiments  were  continued  for  several 
weeks  during  the  shipping  of  the  Atlantic  cable  at  Keyham,  in  May 
last.  The  transmission  of  messages  through  the  Atlantic  cable  was  at 
that  time  slow,  and  at  a  much  less  rate  than  the  instrument  would  be 
capable  of  accomplishing  at  the  present  time.  Professor  Hughes  had 
made  no  experiments  upon  long  submarine  lines  until  he  came  to  this 
country,  and  the  first  experiments  were  made  upon  the  Atlantic  cable. 
The  instruments  were  timing  instruments,  and  the  rate  of  speed  most 
be  proportioned  to  the  rate  at  which  the  electric  wave  would  travel 
through  the  wire.    When  he  was  in  America,  he  learnt  from  the  elec* 
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trlcian's  report  to  the  Company  that  the  rate  at  which  the  electric 
wave  would  travel  through  the  Atlantic  cable  was  equal  to  four  words 
per  minute  with  the  ordinary  Morse  relay.     The  instrument  of  Pro- 
fessor Hughes,  intended  for  land  lines,  would  not  move  correctly  at 
this  slow  rate,  and  therefore  instruments  were  specially  made  with  a 
minimum  rate  of  speed  of  four  words  per  minute,  in  accordance  with 
the  electrician's  report.     When  Professor  Hughes  arrived  at  Keyham, 
he  found  that  the  rate  at  which  signals  could  be  transmitted  through 
the  Atlantic  cable  was  less  than  had  been  stated  in  the  report,  and 
the  instrument  was  not  adapted  to  so  slow  a  motion.     After  reducing 
it  by  temporary  arrangements,  he  was  able  to  transmit  letters  at  the 
rate  of  two  and  a  half  words  per  minute.     This  was  done  in  the  pre- 
sence of  Mr.  Field,  the  managing  director,  and  some  half-dozen  other 
persons.     Since  that  time  the  instrument  had  been  tried  upon  the 
Tasmanian  cable,  240  miles  in  length,  and  through  that  they  worked 
26  words  per  minute.     Subsequently,  experiments  were  made  upon 
the  Red  Sea  Cable,  1780  nautical  miles  in  length,  or  nearly  2000 
statute  miles.     Upon  that  cable  they  worked  with  perfect  success, 
day  after  day,  for  a  week,  first  upon  500  miles,  then  upon  800,  then 
upon  1500,  and  finally  upon  the  whole  length  of  2000  miles.     The 
Tate  of  speed  through  the  entire  length  was  between  four  and  six 
words  per  minute.     The  rate  over  1000  miles  was  from  eight  to  ten 
words  per  minute ;  through  500  miles  it  was  twenty  words  per  minute. 
With  reference  to  the  semi-fluid  substance,  he  had  no  desire  to  keep 
back  any  useful  information,  but  they  had  been  trying  experiments 
for  four  months,  in  order  to  ascertain  what  combination  of  materials 
was  best  adapted  for  the  purpose.     Mr.  Newton  had  referred  to  a 
cable  constructed  with  a  long  tube  filled  with  air  as  a  non-conducting 
element.     It  appeared  to  him  (Mr.  Hyde)  that  as  an  insulator,  the 
air  would  be  far  inferior  to  the  fluid  substance,  or  even  to  gutta  percha. 
He  also  thought  that  if  any  fracture  occurred  in  the  coating,  the  pres- 
sure upon  it  would  be  such  that  the  air  would  be  displaced  by  the 
water.     On  the  other  hand,  Professor  Hughes  had  been  seeking  and 
had  obtained  a  semi-fluid  substance,  every  portion  of  the  ingredients 
of  which  would  be  heavier  than  water.     He  would  say  with  reference 
to  the  semi-fluid  substance,  that  almost  anything  would  make  a  semi- 
fluid substance.     The  question  was — what  was  the  best  material?  and 
this  he  did  not  feel  disposed  at  present  to  develop.     He  would  only 
say  that  ordinary  oil  or  hydro  carbons  mixed  with  resinous  substances 
would  produce  such  a  semi-fluid  substance  as  would  restore  insulation. 
The  merit  of  the  invention  consisted  in  the  idea  of  the  use  of  a  semi- 
fluid material  for  this  purpose,  and  not  so  much  in  the  material  used. 
Mr.  Smith  had  suggested  that  means  should  be  taken  to  test  the  action 
of  this  material  under  heavy  pressure.     His  (Mr.  Hyde's)  impression 
always  had  been  that  the  pressure  would  be  equal  upon  all  parts  of  a 
submerged  cable,  and  therefore  the  fluid  would  be  in  the  same  position 
under  a  pressure  of  two  miles  depth  of  water  as  under  two  feet  in  a 
bath.     They  had,  however,  gone  almost  to  the  extent  proposed  by 
Mr.  Smith.     They  had  made  the  experiment  with  a  pressure  equal  to 
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that  of  8000  fathoms,  or  two  miles,  with  perfect  success,  with  the 
gutta  percha  incised  before  it  was  submergect.  In  one  case  the  gutta 
percha  was  split  from  end  to  end  and  it  came  out  perfect. 

Mr.  Bevan  referred  to  the  recent  experiments  upon  insulation  made 
at  the  works  of  Messrs.  Silver  &  Co.,  at  North  Woolwich.  As  far  as 
he  understood  it,  the  insulation  was  effected  by  india  rubber,  and  if  a 
puncture  occurred  in  the  tube  it  would  by  the  pressure  be  healed. 
Some  credit  was  therefore  due  to  the  plan  as  being  prior  to  that  of 
Professor  Hughes. 

Mr.  Newtojj  said  experiments  as  to  the  effect  of  pressure  had  been 
tried  with  the  cable  as  designed  by  Captain  Drayson,  and  it  was  found 
that  with  a  pressure  exceeding  that  of  two  miles  below  the  surface,  a 
puncture  being  made  in  the  tube,  the  air  was  not  expelled  from  it. 
In  the  case  of  a  small  fracture,  such  as  a  crack,  it  did  not  appear  that 
the  air  escaped  even  when  under  hydraulic  pressure. 

Mr.  Hyde  was  very  glad  to  hear  it ;  he  thanked  Mr.  Newton  for 
having  mentioned  the  different  modes  of  insulation  that  had  come  under 
his  notice.  He  (Mr.  Hyde),  however,  was  not  there  for  the  purpose 
of  criticising  the  inventions  of  others,  but  to  illustrate  and  defend 
those  of  Professor  Hughes. 

Mr.  Smith  said  the  question  was,  whether  the  material  would  exude 
from  the  tube,  when  cut  whilst  under  pressure;  he  knew  that  in 
some  experiments  that  were  tried  the  fluid  did  exude.  The  cut  was 
made  whilst  under  pressure,  and  there  was  no  balancing  of  the  forces 
until  some  of  the  fluid  had  exuded,  and  some  alteration  in  the  dimen- 
sions had  taken  place. 

Mr.  TucKETT  submitted  that  upon  the  principle  of  hydraulic  pres- 
sure, if  the  surface  of  the  whole  tube  were  greater  than  the  surface 
which  was  not  protected,  the  pressure  being  in  proportion  to  the  area, 
there  must  be  exudation,  and  there  would  be  a  tendency  to  press  the 
liquid  out  of  the  hole. 

Mr.  J.  G.  Appold,  F.  R.  S.,  said,  experiments  showed  that  there 
was  no  exudation.  It  made  no  difference  whether  it  was  under  pres- 
sure or  otherwise. 

Mr.  Hyde,  to  meet  the  hydraulic  point  that  had  been  raised,  would 
ask  whether  the  pressure  upon  each  point  would  not  be  the  same  ? 
To  get  the  fluid  to  ooze  out,  they  must  have  a  point  free  from  pres- 
sure.    The  pressure  was  equal  on  all  parts  of  the  cable. 

The  Chairman  said,  this  point  had  been  proved  by  experiment. 

Professor  Huqiies  remarked  that  the  fluid,  being  heavier  than  water^ 
was  not  displaced  by  the  water. 

The  Chairman  would  wind  up  this  discussion  with  a  few  observa- 
tions, one  being  not  so  much  applicable  to  telegraphic  communication 
as  to  the  objects  and  action  of  this  society.  When  he  first  joined  the 
Society,  about  24  years  ago,  before  the  revolution  in  its  operations 
took  place — for  it  was  more  than  a  reformation — no  patent  scheme 
could  be  brought  before  the  Society.  It  must  have  been  an  invention 
thrown  open  to  the  world.  The  revolution  to  which  he  had  alluded, 
brought  about  a  great  change  in  this  respect ;  and  he  thought  one  of 
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the  greatest  boons  the  society  now  conferred,  was  the  enconragement 
it  gave  to  patentees  to  come  with  their  inventions  as  soon  as  they 
were  in  a  condition  to  do  so,  and  allow  them,  as  had  been  done  by 
Professor  Hughes  and  Mr.  Hyde  that  night,  to  give  them  such  infor- 
mation as  they  could,  without  injury  to  their  interests,  Mr.  Newton 
had  a  perfect  right  to  ask  for  the  information  he  was  desirous  to  ob- 
tain; but,  at  the  same  time,  there  was  no  improper  selfishness  in 
Mr.  Hyde  refusing  to  communicate  it ;  he  had  a  perfect  right,  if  he 
chose,  to  keep  the  secret  to  himself.  The  application  of  india  rubber 
for  the  purpose  of  insulation  was  not  new ;  it  had  been  used  in  single, 
double,  and  treble  coats  for  the  last  20  years.  The  great  improve- 
ment consisted  in  thoroughly  uniting  the  edges  of  the  india  rubber  by 
means  which  could  not  injure  it  in  its  non-conducting  character,  or 
lead  to  the  ultimate  decomposition  of  the  material  itself.  The  solu- 
tions formerly  employed  for  the  purpose  were  injurious  to  it ;  and  he 
was  happy  to  say  there  were  two  or  three  plans  then  under  considera- 
tion which  gave  good  promise  of  success.  These,  however,  had  nothing 
to  do  with  the  beautiful  idea  of  placing  within  the  gutta  percha  a  ma- 
terial capable  of  healing  those  wounds  which  arose  from  the  defects 
existing  more  or  less  in  all  impure  gutta  percha — such  as  air  bubbles, 
small  particles  of  fibres,  or  wood,  or  indeed  from  any  defect  whatever. 
He  was  sure  he  was  only  expressing  the  feelings  of  the  meeting  in 
proposing  a  vote  of  thanks  to  Mr.  Hyde  for  the  paper  he  had  read, 
and  also  to  Professor  Hughes  for  the  illustrations  he  had  given  of  his 
beautiful  apparatus,  and  the  explanations  he  had  afforded  upon  this 
very  interesting  subject. 
A  vote  of  thanks  was  then  passed  to  Mr.  Hyde  and  Prof.  Hughes. 


Coal  as  an  Aid  to  Industrial  Progress.* 
Questions  of  high  economical  value  arise  out  of  the  possible  devel- 
opment of  the  sreat  coal  fields  of  the  United  States,  which  comprise 
no  less  than  196,860  square  miles — added  to  which  the  British  pro- 
vinces contain  7580  square  miles.  These  coal  areas  are  amazing  and 
may  be  productive  of  immense  commercial  results  in  the  far  future. 
When  we  reflect  upon  what  has  been  acheived  by  the  produce  of  the 
coal  fields  of  Britain,  mere  specks  compared  with  those  of  the  United 
States,  and  in  figures  amounting  only  to  5400  square  miles, — when  we 
further  consider  the  total  coal  fields  of  Europe,  and  find  them  only 
8964  square  miles — and  then  endeavor  to  anticipate  the  mining  of  the 
enormous  fields  of  the  United  States  upon  an  extensive  scale,  we  are 
led  to  forecast  a  future  of  almost  boundless  enterprise  for  that  won- 
derful country.  An  estimate  of  the  probable  produce  of  the  American 
coal  fields  may  be  formed  from  some  data  afibrded  in  an  excellent 
work  just  published  by  Prof.  Rogers,  on  the  Geology  of  Pennsylvania. 
Averaging  the  total  thickness  of  the  workable  coal  in  Great  Britain 
at  85  ft.,  we  have  a  total  of  workable  coal  equal  to  190,000,000,000 

*  From  tbe  Loud.  Mining  Journal,  No.  1230. 
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tons.  In  the  same  way,  estimating  the  total  area  of  the  produethe 
coal  fields  of  North  America  as  200,000  square  miles  (that  is  inclu- 
sive of  the  British  provinces)  and  averaging  the  thickness  of  good  work- 
able coal  at  20  ft.,  a  result  of  4,000,000,000,000  tons  is  gained.  Or, 
to  make  these  results  more  appreciable,  if  we  take  the  amount  of 
workable  coal  in  Belgium  as  1,  then  that  in  all  the  British  Islands  is 
rather  more  than  5,  that  in  all  Europe  8|,  and  that  in  all  the  coal 
fields  of  North  America  is  111.  This  method  of  ratio  is  more  intelli- 
gible than  that  of  relative  superficial  magnitudes — ^and  we  at  once  per- 
ceive that  the  United  States  possess  more  than  twenty-two  times  our 
amount  of  coal.  We  apprehend,  however,  when  mining  discovers  more 
fuUj  the  character  of  the  American  coal,  that  the  superiority  of  our 
best  bituminous  coal  will  in  a  large  measure  compensate  for  our  smaller 
quantity. 


On  the  Practical  Bearing  of  the  Theory  of  Electricity  in  Submarine 
Telegraphy^  the  Electrical  Difficulties  in  Long  Circuits^  and  the 
Conditions  requisite  in  a  Cable  to  insure  rapid  and  certain  commu- 
nication.*    By  S.  Alfred  Varlby,  Assoc.  Inst.  C.  E. 

CContinued  from  page  61.^ 

The  correctness  of  considering  the  inductive  phenomena  which  mani- 
fest themselves  in  subterranean  and  submarine  circuits,  as  a  new  fact 
suddenly  brought  to  light,  has  been  called  in  question  in  the  early  por- 
tion of  this  paper ;  a  few  words  on  its  history  will  therefore  not  be  out 
of  place,  before  considering  the  way  in  which  it  affects  telegraphing. 
.  In  1838,  Dr.  Faraday  pointed  out  the  conditions  which  would  cause 
the  retardation  of  an  electric  impulse  in  its  passage  through  a  con- 
ductor. 

In  1848,  the  electric  telegraph  was  in  actual  operation.  The  method 
adopted  at  that  time  for  the  insulation  of  the  wires  passing  through 
towns,  was  to  enclose  a  number  of  cotton  covered  wires  in  a  leaden 
tube,  and  then  fill  the  tube  with  a  mixture  of  resin  and  Stockholm  tar. 

Reasoning  on  Dr.  Faraday's  observations,  my  brother,  Cromwell 
Varley,  was  led  to  think  that  such  circuits  possessed  conditions  faTor- 
able  for  induction  to  manifest  itself ;  he  therefore  searched  for  it,  and 
succeeded  in  obtaining  indications  of  induction. 

In  1849,  gutta  percha  had  been  introduced,  and  as  the  insulation 
in  gutta  percha  covered  wires  was  much  more  perfect  than  in  the  cot- 
ton covered  ones  enclosed  in  leaden  pipes,  induction  manifested  itself 
much  more  strikingly,  and  my  brother  made  use  of,  from  that  time  as 
a  more  searching  test  of  perfection  of  the  insulation  than  the  deflection 
of  a  galvanometer,  the  capability  of  the  wire  to  retain  for  a  certain 
period  the  induced  charge,  and  he  stood  alone  for  some  time  in  nxaking 
use  of  this  test,  others  not  having  faith  in  it  at  that  period,  and  in  the 
same  year  he  obtained  indications  of  induction  in  an  overground  circuit. 

In  the  latter  end  of  the  year  1851,  my  brother  was  enabled  to  ex- 
periment upon  a  length  of  ten  miles  of  gutta  percha  covered  wire. 

•  From  the  Jour,  of  the  Society  of  Arts,  No.  332. 
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At  tliese  experiments  I  assisted,  and  the  conclusion  he  arrired  at  was, 
that  if  gtttta  percha  covered  wires  were  employed  for  circuits  of  any 
length,  as  was  at  that  time  proposed,  induction  would  manifest  itself 
so  powerfttUy,  as  to  oflTer  serious  obstacles  to  telegraphing  with  the  ap- 
paratus then  in  use,  the  truth  of  which  prediction  was  subsequently 
verified.  In  Prussia,  however,  as  early  as  1850,  Mr.  W.  Siemens  had 
employed  gutta  percha  covered  wires  for  circuits  of  considerable  lengths, 
and  encountered  the  inductive  phenomena,  an  acrcount  of  which  he 
published  during  that  year. 

This  fact  was  not  known  on  this  side  of  the  channel  until  after  gutta 
percha  covered  wires  throughout  the  whole  lengths  of  the  circuit  were 
also  employed  in  this  country,  and  that  was  in  the  year  1864. 

To  Dr.  Faraday,  however,  is  due  the  whole  credit  in  this  matter, 
and  I  have  only  alluded  to  its  telegraphic  history,  as  I  cannot  help 
feeling  it  as  a  sort  of  reproach  to  practical  electricians  that  it  should 
go  forth  that  induction,  which  was  manifesting  itself  step  by  step  be- 
fore their  eyes,  came  suddenly  and  unexpectedly  upon  them.  The 
following  extract  from  Dr.  Faraday's  researches  of  1838  is  so  instruc- 
tive, and  teaches  such  a  valuable  lesson,  that  I  cannot  refrain  from 
quoting  it.  Alluding  to  Professor  Wheatstone's  well-known  experi- 
ment, he  says, — "  If  the  two  ends  of  the  wire  were  immediately  con- 
nected with  two  large  insulated  metallic  surfaces  exposed  to  the  air, 
80  that  the  primary  act  of  induction,  after  making  contact  for  discharge, 
might  be  in  part  removed  from  the  internal  portion  of  the  wire  at 
the  first  instant,  and  disposed  for  the  moment  on  its  surface,  jointly 
with  the  air  and  surrounding  conductors ;  then,  I  venture  to  anticipate, 
the  middle  spark  would  be  more  retarded  than  before,  and  if  these 
two  plates  were  the  inner  and  outer  coatings  of  a  large  jar,  or  Leyden  . 
battery,  then  the  retardations  of  that  spark  would  be  still  greater." 

Previous  to  the  first  attempt  to  submerge  the  Atlantic  cable,  a  se- 
ries of  experiments  were  undertaken  by  the  company's  late  electrician, 
and  the  result  published.* 

These  experiments  having  been  tried,  at  the  expense  of  much  capi- 
tal, and  with  opportunities  which  never  before  presented  themselves, 
are  too  important  not  to  be  noticed,  though  it  is  believed  that  the  au- 
thor of  them  has  lately  had  reasons  to  modify  some  of  his  conclusions. 

The  chief  results  published  were  these: — 

1.  That  no  adequate  result  is  obtained  by  increasing  the  sectionaf 
area  of  the  conductor;  that,  in  fact,  in  the  case  of  a  submarine  circuit 
— a  small  wire  will  transmit  signals  more  rapidly  than  a  larger  one. 

2.  That  an  insulated  submarine  wire  conducts  according  to  a  differ- 
ent law  to  that  of  a  suspended  circuit. 

8.  That  the  rate  at  which  a  voltaic  signal  travels  is  not  affected  by 
the  intensity  of  the  battery. 

4.  That  magneto-electric  induced  currents  have  the  property  of 
traveling  in  the  first  place  faster  than  voltaic  ones ;  and,  unlike  voltaic 
currents,  when  their  intensity  is  increased  their  rapidity  of  traveling 
is  mcreased  also. 

•VUe,«1!luAaMitl«Vd0Ci«plL  A  Hlitoty  of  PreUmfaary  Bximtowutil  ftoBwdtoM,  te,  puMmwa 
^7  Older  of  tbo  Dlreeton  of  ttae  OoMpmy." 

Vol.  XXXVIII.— Thiad  Smibb^IYo.  S.*AuauBT»  1869.  13 

V 

Digitized  by  VjOOQIC 


184  Meehamcij  PA^t,  mi  Chmirtrg. 

lo  the  pap^r  I  Bubmitted  last  March  to  the  ZnBtitatio&  <^  Civil  En- 
gineers, I  pointed  oat  what  I  conceive  to  he  errors  in  these  results, 
and  endeavored  to  show  that  some  of  them  necessarily  followed  from 
the  way  in  which  the  experiments  were  conducted,  and  I  cannot  more 
clearly  express  what  I  wish  to  convey  on  this  head  than  by  quoting 
my  own  remarks  on  that  occasion. 

<^In  examiniDg  these  conclusions,  it  has  first  to  be  considered 
whether  the  conditions  of  a  submarine  circuit  and  a  suspended  one 
are  dififerent.  In  a  suspended  wire,  the  insulating  mecUum  of  the  air 
takes  the  place  of  the  gutta  percha  of  the  submarine  circuit.  The 
earth,  which  is  the  nearest  conductor,  is  a  considerable  distance  off, 
and  is  only  on  one  side  of  the  wire,  therefore  but  little  induction  can 
take  place  between  the  wire  and  the  earth ;  nevertheless,  induction  to 
a  certain  extent  does  take  place,  and  can  be  perceived  in  circuits  of 
very  moderate  length. 

'^The  author  has  noticed  indications  of  it  in  a  circuit  60  miles  long, 
and  he  feels  confident  that  with  delicate  apparatus  it  could  be  perceiv- 
ed in  much  shorter  circuits.  If  the  distance  between  the  wire  and 
the  earth  were  decreased,  induction  would  be  developed  more  strongly, 
and  the  wire  could  be  brought  down  step  by  step  until  the  condition 
of  a  submarine  circuit  would  be  approached,  where  the  earth  surrounds 
the  circuit  on  all  sides,  and  is  only  separated  from  it  by  the  thickness 
of  one-eighth  or  three-sixteenths  of  an  inch  of  gutta  percha — a  sub- 
stance possessing,  moreover,  specifically  a  much  greater  inductive  ca- 
pacity than  air.  It,  therefore  appears,  that  the  conditions  are  precisely 
the  same,  only  differing  in  degree.  Before  proceeding  further,  and  to 
prevent  the  possibility  of  mistake,  it  is  desirable  to  make  the  following 
quotation  from  the  work  previously  referred  to : — * 

^'  'The  law  of  squares  may  possibly  apply  to  the  transmission  of 
electricty  freely  along  simple  conducting  wires,  but  it  certainly  does 
not  apply  to  the  case  of  its  transmission  along  submarine  and  subter- 
ranean gutta  percha  covered  wires  (the  facility  of  transmission  being 
estimated  by  rate  of  speed)  because  in  this  the  case  is  not  one  of  sim- 
ple conduction,  but  of  transmission,  after  the  wire  has  been  charged 
inductively  to  saturation  as  a  Leyden  jar.'  This  quotation  shows 
clearly  the  reason  for  concluding  that  small  wires  are  better  conduc- 
tors for  submarine  circuits,  as  far  as  transmission  is  concerned,  than 
larger  ones ;  for  the  smaller  the  Leyden  jar  the  more  quickly  will  it  be 
charged  to  saturation.  The  author,  in  differing  from  these  conclusions, 
does  not  wish  it  to  be  understood  that  he  thinks  the  law  of  squares  is 
applicable  to  submarine  wires;  for  he  is  not  aware  of  any  electrical 
phenomena  which  obey  that  law,  but  he  submits  that  there  is  a  mate- 
rial difference  between  a  Leyden  jar  and  a  submarine  wire. 

''In  a  Leyden  jar  the  inner  and  outer  coatings  are  perfectly  insu- 
lated one  from  the  other.  If  they  were  not  insulated  there  could  be 
no  statical  charge,  as  is  well  understood  by  all  electricians.  Indactiou 
therefore  involves  insulation.  But  in  a  submarine  circuit  this  is  not 
the  case.  If  the  wire  at  the  further  extremity  was  disconnected  from 
the  telegraph  instrument,  and  sealed  up  wiUi  gutta  percha,  the  condi- 
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tioiis  wovld  be  netrly  tlie  Mme.  la  praelioe,  However,  it  k  qaite  open 
throngh  the  mstnniient  to  the  earth,  and  the  resistance  opposed  by 
the  very  long  length  of  wire  is  the  only  insulation  between  the  inner 
and  outer  coatings,  for  it  unites  Pl^,  5^ 

both,  being  in  connexion  with 
the  earth  at  both  ends  (Fig.  5). 
It  18  therefore  CTident  that  if 
the  wire  offers  no  resistance 
there  will  be  no  insulation,  and, 
as  a  consequence,  no  induction 
to  retard  the  passage  of  the 
current.  It  is  also  equally 
plain  that  precisely  in  propor- 
tion to  the  resistance  which 
the  wire  opposes,  provided  al- 
ways the  insulating  medium  be  of  the  same  thickness,  will  induction 
manifest  itself  and  retardation  be  experienced. 

*'  There  is  also  another  difference  between  a  Leyden  jar  and  a  sub- 
marine circuit. 

**  The  Leyden  jar  is  charged  uniformly  all  over,  whilst  in  a  subnm- 
rine  wire  the  tension  of  the  charge  varies  in  different  portions  of  the 
circuit,  being  at  its  maximum  at  the  end  where  contact  is  made  with 
the  battery,  and  dying  off*  to  nothing  at  the  further  extremity.  *' 

The  next  consideration  is  the  part  induction  plays  in  submarine 
circuits  of  any  considerable  length. 

In  a  submarine  circuit  the  wire  is  insulated  from  the  earth  by  only 
a  thin  layer  of  gutta  percha ;  the  conditions,  therefore,  are  favorable 
for  induction  through  the  insulating  material ;  the  conductor,  itself, 
from  its  great  length,  opposes  very  great  resistance,  or,  in  other  words, 
insulates  to  a  very  considerable  extent. 

When  a  battery  is  connected  to  send  a  current,  the  first  impetus  is 
in  part  directed  forward,  in  part  diverted  laterally ;  but  as  the  wire 
opposes  considerable  resistance  to  the  passage  of  the  electricity  which 
the  ^battery  can  generate,  whilst  the  thinness  of  the  insulating  material 
is  very  favorable  for  induction  taking  place  through  it,  the  greater 
portion  of  the  first  rush  will  be  occupied  in  charging  the  wire  stati- 
cally at  the  battery  end ;  as,  however,  it  is  a  balance  of  forces  be- 
tween the  resistance  which  the  wire  opposes  on  the  one  hand,  and  the 
ease  with  which  lateral  induction  can  take  place  on  the  other,  a  very 
mmute  portion  must  pass  through  instantly,  and  the  period  which  will 
elapse  between  the  making  contact  with  the  battery  and  the  observing 
the  current  at  the  further  extremity,  will  depend  upon  the  capability 
of  the  instrument  to  record  very  small  quantities  of  electricity. 

In  fact,  immediately  on  contact  being  made  with  the  battery,  a  wave 
will  be  formed  throughout  the  length  of  the  wire,  somewhat  like  what 
is  shown  in  the  diagram  (Fig.  6),  which  is  intended  to  represent  a  sub- 
marine wire  the  moment  after  contact  has  been  made  with  the  battery. 
The  line  A  represents  the  internal  charge  having  its  maximum  tension 
at  the  battery  end,  and  diminishing  in  intensity  as  it  approaches  the 
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farther  extremit  j.  The  line  B  shows  the  induced  charge  of  libe  opposite 
kind  on  the  outer  surface  of  the  gutta  percha,  and  forms  an  exact 
counterpart  to  the  internal  charge,  wiUi  the  exception  of  being  a  little 

less  intense ;  for  as  it  is  spread  oyer 
*'*  a  greater  surface,  and  only  exactly 

balances  the  internal  waye,  its  ten- 
sion will  be  less  in  proportion  as  its 
surface  is  greater*  As  the  tension 
of  the  statical  charge  is  raised,  so 
will  the  flow  of  electricity  at  the 
further  extremity  increase;  both 
will  arrive  at  their  maximum  toge- 
ther ;  the  current  will  then  flow  in  a 
regular  stream  as  long  as  contact 
with  the  battery  continues.  The 
dotted  lines  1  1  and  1'  1'  are  in- 
tended to  represent  the  waves  after 
the  contact  has  been  made  a  short 
time,  and  the  lines  2  2  and  2'  2' 
are  intended  to  represent  the  waves  when  they  have  attained  their 
maximum  height. 

In  the  last  case  they  will  be  perceived  to  be  more  regular. 
When  the  battery  has  been  disconnected  from  the  wire,  the  oppo* 
site  waves  will  still  continue  to  unite,  but  the  rate  of  flow  as  the  ten- 
sion falls  will  become  slower  and  slower. 

In  theory  the  time  which  would  be  occupied  by  a  wire  discharging 
itself  completely  in  this  way  would  be  infinite.  In  practice  the  wire 
requires  a  very  appreciable  time  to  charge,  and  a  longer  period  to 
discharge.  The  e£fect  of  this  is,  that  if  currents  are  sent  at  all  rapidly 
one  after  the  other,  instead  of  obtaining  a  series  of  distinct  impulses 
at  the  further  extremity,  an  undulating  continuous  current  is  received; 
and,  as  to  obtain  a  telegraphic  signal,  the  wire  has  not  only  to  be 
charged  to  a  certain  degree  of  tension  before  an  appreciable  current 
is  received  at  the  further  end,  but  has  also  to  be  discharged  after- 
wards before  another  signal  can  be  sent,  the  impulses  which  are  ob* 
tained  through  such  circuits  as  these  are  very  sluggish. 

The  problem  to  be  solved  is,  the  best  means  of  reducing  the  amount 
of  induction,  and  of  mitigating  its  effects. 

Almost  the  first  remedy  suggested  when  this  inconvenience  was  ex- 
perienced, was  to  substitute  another  insulated  wire  in  the  place  of  the 
earth  for  a  return  circuit,  for  it  was  argued  that,  as  in  this  arrange- 
ment, one  wire  would  be  charged  positively  and  the  other  negatively, 
they  would  neutralize  one  another. 

This  suggestion  was  put  to  the  test  and  failed.  Since  that  time 
the  same  plan  has  been  revived  by  several  others ;  a  good  deal  of  ar- 
gument has  also  been  brought  forward  lately  in  support  of  it,  and 
even  amongst  those  who  know  its  practical  inutility  there  would  seem 
to  have  been  lurking  some  faith  in  the  capability  of  the  method  (in 
theory  at  least,)  to  neutralize  the  effects  of  induction. 
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The  explanation  of  its  failure,  if  we  are  guided  by  the  first  princi* 
pies  of  the  science,  appears  to  me  to  be  yery  simple,  and  I  expect  n(^ 
only  to  make  it  plain  that  no  advantage  is  to  be  obtained  by  the 
adoption  of  this  method,  bat  that  it  will  increase  the  retardation. 

Pig.  T. 


Let  two  long  gutta  percha  covered  wires,  (Fig.  7,)  buried  in  the 
earth,  be  connected,  one  with  the  zinc  pole  and  the  other  with  the 
copper  pole  of  a  battery,  and  let  the  farther  ends  of  each  of  these 
wires  be  hermetically  sealed.  The  earth,  from  its  mass,  being  a  per- 
fect conductor,  its  action,  it  is  evident,  will  be  the  same  as  if  metal 
tubes  in  metallic  communication  with  each  other  surrounded  the  gutta 
percha  wires.  It  is  therefore  clear  that  the  only  retardation  to  in- 
duction will  be  the  thickness  of  the  gutta  percha  covering,  and  the 
tension  of  the  statical  charge  will  be  in  accordance  with  the  intensity 
of  the  battery.  Now  consider  the  case  of  a  similar  gutta  percha  wire 
of  the  same  length  (Fig.  8)  as  one  of  these,  but  in  which  one  pole  of 

Fig.  8. 


t=rfa.- 


•  * 


the  battery  is  connected  to  the  earth  and  the  other  to  one  end  of  the 
metallic  conductor,  and  the  circuit  completed  by  connecting  the  fur- 
ther extremity  to  the  earth.  It  will  also  receive  a  statical  charge  to 
a  certain  degree,  but  the  tension  of  the  charge  will  not,  ceteris  par^uSy 
be  dependent  upon  the  intensity  of  the  battery,  but  upon  the  resist- 
ance which  the  wire  opposes,  for  it  has  already  been  shown  that  this 
is  the  only  real  insulation  between  the  wire  and  outer  coatings,  and 
that  the  degree  to  which  statical  charge  can  take  place  depends  on 
the  amount  of  insulation  existing. 

Fig.  9. 


r 
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Now,  let  the  ends  of  the  two  wires  which  are  hermetically  sealed 
1)6  connected  to  each  other,  (Fig.  9,)  the  circumstances  are  quite  as 
favorable  for  induction  as  in  the  wire  in  which  one  end  was  connected 
"With  the  earth,  but  there  will  be  twice  the  resistance ;  in  other  words, 
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double  the  amount  of  insulation,  and,  consequently,  a  proportionate 
increase  in  the  amount  of  induction. 

Another  view  of  this  matter  will  perhaps  assist  to  confirm  what  has 
just  been  stated. 

It  is  a  well  established  fact  that  when  a  telegraphic  circuit  is  com- 
posed of  a  loop  of  wire,  it  will  oppose  the  same  resistance  as  a  circuit 
of  double  the  length  where  the  earth  is  made  use  of  in  the  place  of  a 
return  wire,  and  this  proves  that  the  earth  offers  no  appreciable  resist- 
ance. If  this  be  the  case,  what  difference  can  it  make  whether  the  bat- 
tery pole  be  carried  to  the  end  of  the  wire  itself,  or  through  the  me- 
dium of  any  length  of  a  perfect  conductor,  which  the  earth  has  been 
proved  to  be  ?  Therefore,  it  would  appear  that  the  induction  which 
would  be  manifested  in  a  circuit  composed  entirely  of  an  insulated  con- 
ductor, would  be  the  same  as  that  in  a  circuit  of  twice  the  length,  where 
one-half  the  circuit  is  completed  by  the  earth,  and  the  only  difference 
which  would  exist  between  the  one  and  the  other  would  be,  that  in  a 
circuit  composed  entirely  of  wire,  the  statical  charge  will  be  distributed 
more  uniformly  throughout  the  entire  length. 

But,  says  a  writer  on  this  subject,  I  admit  that  no  advantage  wonld 
result  if  two  separate  wires  are  used,  and  which  will  therefore  neces- 
sarily be  some  distance  apart  from  one  another,  but  place  the  two 
Fig.  10.  Fig.  11.  wires  in  the  middle  of  a  mass  of 

^^  gutta  percha,  (Fig.  10,)  and  so  close 

to  each  other  that  they  may  become 
virtually  the  centre  of  a  system, 
and  let  the  insulating  material  be  of 
considerable  sectional  area,  then  no 
induction  worth  naming  will  take 
place  between  the  wires  and  the 
earth,  and  the  inductive  influence  of  the  positive  wire  will  neutralixe 
that  of  the  negative  wire. 

The  fallacy  of  the  proposition  will  be  at  once  seen  if  it  be  carried 
oat  more  fully.  Instead  of  letting  the  wires  lie  side  by  side,  let  the 
one  wrap  over  the  other,  and  be,  in  fact,  a  tube  with  a  thin  mass  of 
insulating  material  between  it  and  the  inner  wire  (Fig.  11.)  They 
will  now  become  really  the  centre  of  the  system,  and  fulfil  completely 
the  object  desired  by  the  author  of  this  suggestion,  but  is  it  not  evi- 
dent that  such  an  arrangement  is  the  fac-simile  of  a  Leyden  jar,  and 
will  not  the  conditions  be  the  most  favorable  that  can  be  conceived  for 
the  development  of  induction  ? 

The  only  remedy  which  has  been  successful  in  mitigating  the  effects 
of  induction,  is  that  of  throwing  into  the  wire,  immediately  after  a 
current  has  been  sent,  another  of  the  opposite  kind ;  this  absorbs  and 
neutralizes  the  preceding  wave  much  more  quickly  than  when  the  wire 
is  left  to  discharge  itself  in  the  ordinary  way.  This  method,  however, 
does  not  reduce  the  induction,  but  only  mitigates  its  effects,  although 
in  circuits  of  moderate  length  its  adoption  has,  for  practical  purposes^ 
completely  removed  the  inconveniences  arising  from  the  induced 
charge* 

(To  be  Continued.) 
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Partieular%  of  the  Steamer  Yorktown. 

Httll  built  by  Wm.  H.  Webb.    Machinery  by  Morgan  Iron  Works, 
New  York.     Intended  service,  New  York  to  Richmond. 
Hull. — 

Length  on  deck,  from  fore  part  of  stem  to  after  part  of 

stern  post,  above  the  spar  deck,  .  .     250  feet. 

Breadth  of  beam  at  midship  section,  •  .  34     ** 

Floor  timber — molded,  16  ins. — sided,  16  ins. 
Frames^-apart  at  centres,  2  feet  6  inches — strapped  with 

double  laid  iron  straps,  4 j  X  J  inches. 
Depth  of  hold,  •  .  .        9    <<    6  inches. 

"  to  spar  deck,  .  .  17     " 

Length  of  engine  and  boiler  space,  .  •       78     *< 

Draft  of  water  at  below  pressure  and  revelations,      .  1 1     <* 

Area  of  immersed  section  at  this  draft,  330  sq.  ft. 

Tonnage,  .  .  .  1400. 

Contents  of  bunkers  in  tons  of  coal,  150. 

Masts  and  rig — Fore-lopsaii  schooner. 

EiaiRBS— Vertical  beam. 

Diameter  of  cylinders,  •  •  .60  inches. 

Length  of  stroke,        .  .  .10  feet. 

Maximum  pressure  of  steam  iii  pounds,  •  26. 

Cut-off— half  stroke. 

Maximum  revolutions  per  minute,  .       20. 

BoiLBHS — Two— Single  return  through  two  tiers  of  flues. 


Length  of  boilers, 

, 

, 

a4feet. 

Breadth        *' 

, 

14    " 

Height         "         exclusive  of  steam 

chimney 

»                                    • 

12    •«     6  inches. 

Nu mber  of  furnaces. 

6  in  all. 

Breadth         •* 

, 

, 

4    «*     2     " 

Length  of  grate  bars, 

, 

7    " 

Number  of  flues, 

, 

28. 

Internal  diameter  of  flues. 

19, 

16,  and  11     « 

Length  of  flues, 

. 

27  and  21  feet 

Heating  surface  (fire  and  flue), 

6000  sq.ft. 

Diameter  of  smoke  pipe. 

. 

• 

6  feet    8     <* 

Height              *« 

, 

, 

39     " 

Description  of  coal, 

a 

Anthracite. 

Draft, 

, 

Natural. 

Consumption  of  coal  per  day. 

26  tons. 

Diameter, 

• 

so  feet. 

Length  of  blades, 

, 

, 

9     " 

Depth          « 

, 

18  inches. 

Number      *< 

• 

26. 

C.  H.  H. 

Chromo-PhotograpTiy.  * 
An  invention  which  is  destined,  no  doubt,  to  create  a  revolution  in 
the  art  of  photography  has  recently  been  made,  by  Mr.  Backshell,  of 
the  Photographic  Institution,  Durham-place,  Dalston,  and  which  has 
received  the  protection  of  her  Majesty's  royal  letters  patent.  It  con- 
sists in  producing,  what  has  hitherto  been  considered  impossibloi  a 

*  Itom  tilt  Lond.  UMhanlos*  Usg.,  Sept  1868. 
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beautifully-colored  non-inyerted  photograph,  equal  in  brilliancy  of 
color  and  superior  in  detail  to  the  most  exquisite  miniature  extant. 
We  understand  that  the  studio  of  Mr.  Backshell  has  been  honored  by 
the  visits  of  several  of  the  nobility  and  gentry,  who  have  testified 
their  appreciation  of  the  invention  by  numerous  orders.  Licenses  for 
the  practice  of  the  invention  are  being  granted  throughout  the  king- 
dom. 


308  feet 


104 
83 


6  inches 

6  " 
3     « 

7  « 


6 


SO. 

62. 
175  tonv. 


84  inches. 
3  feet    9     •* 


tor  the  Journal  of  the  Franklin  Institute. 

Particulars  of  the  Steam  Frigate  General  AdmiraL 
Hull  built  by  Wm.  H.  Webb.     Machinery  by  Novelty  Iron  Works, 
New  York.     Intended  service,  Imperial  Russian  Navy. 
Hull. — 

Length  on  deck,  from  fore  part  of  stem  to  afler  part  of 
stern  post,  above  the  spar  deck. 

Breadth  of  beam  at  midship  section,  .  54 

Depth  of  hold  to  berth  deck,  .  .       18 

"  "       spar     »*  .  '33 

Floor  timber,  at  throat — molded,  1  ft.  10  ins. — sided,  16  to  35  ins. 

Frames^apart  at  centres,  3  feet  2  inches. 

Length  of  engine  and  boiler  space, 

Draft  of  water  at  load  line, 

<*  below  pressure  and  revolutions. 

Area  of  immersed  midship  section  at  this  draft,  836  sq.  ft. 

Tonnage,  custom-house,        .  .     4806  92-95. 

ContentiTof  bunkers  in  tons  of  coal,  650. 

Masts  and  rig-^ship  rigged. 
Ehginx. — Two — Horizontal — Back  action. 

Diameter  of  cylinder. 

Length  of  stroke,  •  • 

Maximum  pressure  of  steam  in  pounds. 

Cut-off—  half  stroke. 

Maximum  revolutions  per  minute, 

Weight  of  engines,     . 

BoiLKBB. — Six — Horizontal  tabular. 
Length  of  boilers, 
Breadth        " 

Height         **         exclusive  of  steam  chimney, 
Weight  of   "         without  waier,  . 

Number  of  furnaces,  .  • 

Breadth  •< 

Length  of  grate  bars. 
Number  of  tubes, 
Internal  diameter  of  tabes,    . 
Length  of  tabea. 
Heating  surface, 
Diameter  of  smoke  pipe, 
Height  « 

Draft, 
Consumption  of  coal  per  hoar,  maximvmi 

PBOPKLLIE. — 

Diameter  of  screw,  • 

Pitch  «« 

LengUi  of  bladef. 

Number      *<  • 

Geared — ^Direct  action. 


10 

19  and  22 

.       12 


250  tons. 


2760. 


21,000  sq.  ft. 


Natural. 
4  tons. 


two. 


11 
65 


**     8  inches. 


19  feet. 

81     «• 

7    « 
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Production  of  Engravings  hy  Photography.* 

There  are,  as  is  now  tolerably  well  known,  two  or  three  processes 
for  the  production  of  engravings  bj  photography — the  chemical  agent 
in  them  being  the  bichromate  of  potash.  M.  Jobart  not  only  intro- 
duces a  material  new  for  this  special  purpose — ^but  he  has  shown  that 
the  well-known  material,  the  iodide  of  silver,  possesses  a  new  property 
which  renders  it  available  to  this  end.  A  lithographic  stone,  or  a  plate 
of  zinc,  is  covered  with  the  iodide  of  silver,  and  a  picture  obtained  upon 
it  in  the  usual  manner.  It  is  then  immediately  covered  with  a  thick 
solution  of  gum  arabic  mixed  with  lampblack  and  placed  aside  in  the 
dark.  When  the  coating  of  gum  is  thoroughly  dry  the  stone  or  the 
zinc  plate  is  pltmged  into  water.  The  parts  over  which  the  iodide  has 
been  decomposed  are  removed  with  the  gum,  and  all  those  parts  re- 
ceive the  lithographic  ink  readily,  while  the  other  parts  resist  it.  Thus 
the  stone  or  zinc  plate  is  at  once  prepared,  and,  says  M.  Jobart, — 
who  makes  this  communication  to  the  Academy  of  Sciences  of  Paris 
— we  obtain  thus  the  whites  pure  and  the  proofs  perfect  in  all  their 
details — but  the  operation  is  a  delicate  one. 


Mineral  Statistics  of  Great  Britain.^ 

An  interesting  return  has  recently  been  published  by  order  of  the 
Lords  Commissioners  of  the  Treasury,  by  the  Museum  of  Practical 
Geology,  showing  the  quantity  of  mineral  ore  obtained  from  the  Bri- 
tish mineral  districts  during  the  past  year.  The  following  are  the 
principal  points  of  interest : — The  quantity  of  pig  iron  made  in  1857 
was  3,659,447  tons, — ^being  an  increase,  notwithstanding  the  depres- 
sion of  the  iron  trade,  of  73,070  tons  over  the  quantity  produced  in 
1856.  The  importations  of  tin  ore,  including  816  tons  from  our  colo- 
ny, Victoria,  amounted  during  the  past  year  to  4095  tons.  Under 
the  head  of  copper  there  is  considerable  difficulty  in  arriving  at  a  juat 
estimate  of  the  produce,  from  the  circumstance  that  very  large  quan- 
tities are  purchased  by  private  contract,  alike  from  British  and 
Foreign  mines,  and  it  is  almost  impossible  to  separate  these.  It  is 
believed,  however,  that  this  has  been  more  closely  eflFected  in  the  pre- 
sent return  than  has  been  done  in  any  former  year.  The  purchases  of 
the  Copper  Company  in  Cornwall,  for  1857,  show  a  decrease  of  1414 
tons;  and  those  in  Swansea,  of  840  tons  upon  the  previous  year.  The 
exports  have  been  in  1856,  22,863  tons ;  and  in  1857,  25,241  tons. 
The  production  of  lead  has  been,  in  1856,  73,129  tons;  and  in  1857, 
69,266  tons;— of  silver  in  1856,  614,188  oz. ;  and  in  1857,  532,866 
oz.  The  importations  of  lead  exhibit  a  falling  oflF  of  about  3000  tons; 
and  of  foreign  silver  ores,  instead  of  6,636  tons,  the  quantity  brought 
into  this  country  in  1856,  we  only  imported  5190  tons, — being  a  de- 
crease of  1440  tons.  The  return  of  coal  production  is  a  remarkable 
test  of  the  depression  of  commerce  during  1857.    For  while  the  quan- 

*  From  the  Lond.  Athennmii,  Feb.,  1859. 

f  From  tho  Loud.  Athenieam,  Decemberi  1868. 
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tity  produced  and  sold  in  1856  amounted  to  66,645,450  tons,  that  of 
1857  was  only  65,894,707  tons,— being  a  falling  oflF  of  1,250,743  ton*. 

The  following  tables  show  the  values  of  the  mineral  and  metallic  pro- 
duce of  the  United  Kingdom  in  1857,  excepting  clays  and  stones:— 

MlKIRAUI. 

Tin  ore,             .                         .                         .  £  743,608 
Copper  ore, — the  product  of  all  the  sales,  exclading 

foreign  ores,  but  including  private  contract  purchases,  1,560,923 

Lead  ore  (containing  silver),                 •                        •  1,488,095 

Zinc  ore,            .                        •                        •  80.98S 

Iron  pyrites,                    •                        •                        •  63,804 

Arsenic,             •                        •                        •  919 

Nickel  and  Cobalt,         .                       .                        .  819 

Iron  ore,             •                        .                        •  6,366.304 

Coals,      ....  16,348,676 

8alt,                   .                        .                        .  606,720 

Barytes  and  other  minerals^                   •                        •  12,500 

£  86,961,649 

MiTALS. 

Tin,                    .                        .                        .  i£867,680 

Coppe^                          -                        '                        •  2,166,900 

Lead,                  .                        .        *                •  1,583,853 

Silver,                             .                         .                         .  133,816 

Zinc,                   .                                                  •  450,000 

Pig  iron,                         .                         .                        .  18,838,560 

Other  metals,     •                        •                        .  185^00 


£  18,105,708 

The  returns  have  been  compiled  by  Mr.  R.  Hunt,  and  comprise  manj 
details  of  considerable  interest. 


FRANKLIN  INSTITUTE. 


Proceedings  of  the  Stated  Monthly  Meeting^  July  21, 1859. 

John  C.  Cresson,  President,  in  the  chair.r 

Isaac  B.  Garrigues,  Recording  Secretary. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

A  letter  from  the  American  Institute,  of  the  City  of  New  York, 
was  read. 

Donations  to  the  Library  were  received  from  the  Commissioners  of 
Patents,  the  Royal  Astronomical  Society,  and  the  Statistical  Society, 
London  ;  the  Catholic  University  of  Ireland,  Dublin ;  des  Oesterreich- 
ischen  Ingenieur-Vereines,  der  K.  K.  Geologischen  Reichsanstalt, 
der  K.  K.  Geographischen  Gesellschaft,  Vienna,  Austria ;  the  Board 
of  Arts  and  Manufactures  for  Lower  Canada,  Montreal,  Canada; 
Prof.  A.  D.  Bache,  U.  S.  Coast  Survey,  Washington,  D.  C. ;  Hon. 
David  Dale  Owen,  Little  Rock,  Arkansas ;  the  American  Institute,  City 
of  New  York ;  the  North  Missouri  Railroad  Co.,  St.  Louis,  Missouri ; 
B.  H.  Latrobe,  Esq.,  C.  E.,  Baltimore,  Maryland ;  the  Board  of  Water 
Commissioners  of  the  City  of  Detroit,  Michigan ;  the  N.  0.  Academy 
of  Science,  I)ew  Orleans,  Louisiana;  the  Young  Men's  Mercantile 
Library  Association,  Pittsburgh,  Penna. ;  Messrs.  Jones,  White,  and 
McCurdy,  Prof.  John  F.  Frazer,  and  the  Board  of  Trade,  Philada. 
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Proceedings  of  the  I^anMin  Institute.  14S 

The  Periodicals  reoeiYed  in  exchange  for  the  Joamal  of  the  Insti- 
tate,  were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the 
month  of  June  was  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

One  resignation  of  membership  in  the  Institute  was  read  and  ac- 


Candidates  for  membership  in  the  Institute  (8)  were  proposed,  and 
the  candidates  (7)  proposed  at  the  last  meeting  were  duly  elected. 

The  President  made  a  brief  statement  relative  to  the  hail  storm  and 
tornado  which  passed  over  the  northern  part  of  the  City  on  the  after* 
noon  of  July  20th. 

From  an  elevated  position  he  had  a  full  view  of  the  storm  when  dis- 
tant about  6  miles  to  the  N.  W.  A  portion  of  the  cloud,  apparently 
about  half  a  mile  wide,  appeared  pendant  from  the  main  body,  reach- 
ing to  the  ground ;  within  this  chimney-like  column  there  was  evidently 
a  violent  upward  movement,  the  masses  of  cloud  being  carried  up  with 
great  velocity  as  soon  as  they  formed,  and  vivid  streaks  of  lightning 
traversed  vertically  near  the  centre  of  the  column. 

The  form  of  the  whole  cloud  was  that  of  an  enormous  mushroom, 
with  a  stem  more  than  2000  feet  in  diameter,  and  a  head  several  miles 
across. 

Mr.  Wm.  Stacey  exhibited  a  spring  balance,  designed  by  Mr.  Dana 
Bickford,  of  Westerly,  R.  I.,  as  a  substitute  for  the  weights  ordinarily 
used  to  balance  window  sashes ;  it  consists  of  a  coiled  spring  con- 
tained within  a  cylindrical  band,  to  which  its  outer  extremity  is  at- 
tached, whilst  its  inner  extremity  is  attached  to  a  fixed  pin,  about 
which  the  band  rotates ;  the  whole  is  mounted  in  a  box  which  is  in- 
tended to  be  let  into  the  window  frame  near  the  top  of  the  sash.  A  cord 
is  attached  by  one  end  to  the  sash,  whilst  the  other  is  attached  to  the 
band  enveloping  the  spring,  which  is  wound  up,  so  as  to  give  a  tension 
sufficient  to  balance  the  sash.  It  is  claimed  to  be  cheaper  than  the  old 
method,  as  no  boxing  is  required  for  the  weights. 

Also,  Mr.  A.  W.  Decrow's  safety  alarm  drawer  lock,  which  can  be 
put  upon  an  ordinary  drawer  at  a  slight  expense.  The  alarm  is  ope- 
rated by  the  endeavor  to  open  the  drawer,  unless  three  projecting  pms 
on  the  under  side  of  the  drawer,  which  permit  of  combinations,  are 
moved  into  the  proper  positions  by  the  fingers  as  they  fall  upon  them  in 
the  act  of  pulling  the  drawer  outwards.  La  that  case,  the  drawer  opens 
without  noise ;  but,  if  the  combination  is  not  the  proper  one,  a  catch, 
which  projects  upwards  within  the  drawer,  not  only  prevents  the  open- 
ing, but,  by  its  contact  with  the  containing  frame  of  the  drawer,  re- 
leases a  catch  which  sets  a  bell  ringing,  thus  notifying  the  proprietor. 
Messrs.  Code,  Hopper  &  Co.,  had  upon  the  exhibition  table,  for  in- 
spection and  trial  by  the  members,  a  spirometer  registering  to  the 
tenth  part  of  a  cubic  inch.  It  has  the  same  internal  mechanism  as  a 
dry  gas  metre,  and  is  a  handsome  specimen  of  their  manufacturing 
skilL 
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H.  W.  EUNTEB» 

OPTICIAN, 

Manufactarer  and  Importer  of 

MATNEMATKALi  OPTieALi  ANI 

PHILOSOPHICAL   INSTRUMENTS, 

Third  door  below  Beekmsa  St  New  Yotk. 

flarrejing  Tnatruments,  Of>era  Glasses,  Barometers,  Teleaeopes, 
Drawing  f  nstmments,  Spectaelea,  TbermomeCerfi,  Miero- 
scopes,  T  (Squares,  Eye  Glasses,  Hydrometers,  Stereo- 
scopes, Kules,  Angles,  Magnifiers,  Hygroiupters, 
Stereoscopic  Views,  Magnetic  Machines,  dec. 

Constantly  on  hand  and  made  to  order. 

N.  B. — The  Subscriber  was  awarded  the  highest  Premiums  at  the  Crystal  Palaee  in 
1856  and  1837,  for  the  best  Surveying  Instruments,  and  the  Improved  Adjustable  Tripod. 


TO  lEON  MASTEBS. 


REFBACTORT  FIRB  STORE. 

The  subscriber  is  now  working  the  celebrated  quarries  of  Steatite  at  Middlefield,  Masea- 
cbusetts,  and  will  supply  the  stone,  either  in  rough  blocks,  sawed  into  slabs,  or  wrought 
to  shape,  as  may  be  required. 

This  Stone,  from  its  eitraordinary  power  of  resistance  to  high  degrees  of  beat,  affords 
the  best  article  known  for  the  lining  of  Blast,  Reverberatory,  Cupola,  and  other  Furnaces; 
also  for  brass,  steel,  and  rafinera  Furnaces,  as  well  as  for  Forges.  It  has  been  proved  to 
last  eight  or  ten  times  as  long  as  the  best  Fire-brick,  while  it  possesses  seTerat  other  im- 
portant advantages  over  that  article. 

A  catalogue  descriptive  of  the  various  uses  of  this  Stone,  can  be  had  on  application  to 

JOSEPH  P.  PIRSSON, 
No.  6  Wall  Street,  New  York. 

Hinsdale,  Mass.,  Decembcflr.  24th,  1858. 

My  long  experience  iQ  melting  iron  iu'Oopolaa,  and  in  the  Use  of  iiro*brick,  has  given 

me  the  satisfaction  to  state  that  I  have  lined  our  cupola  with  the  MiddUfitld  Soap  Stone, 

and  Rod  It  fiar  superior  to  snyliiung  I  have  used  dtice  I  have  beea  in  the  Foundry  huaiocss. 

I  think  it  makes  sharper  and  better  iron  than  fire-brick  doea,  and  will  last  much  longer. 

for  GiLXOBi  6t  Stbbbins. 

North  Beckety  Masa.,  January  24,  1859. 

We  ate  iMing  the  MiddhJtM  So<tp  Sl&ne  under  two  Sleam  Boilers;  have  eonstantly 
used  it  ten  ytar$  under  oxxtt  and/tve  yeart  under  the  other,  and  the  atone  is  apparently 
as  good  now  as  w^en  first  used'.  Ko  cinders  adhere  to  it,  and  there  ia  no  appearance  of 
ff-'-jng  om  W-e  Ifedllate  nei  tn  say,  that  it  ia  tuperiur  to,  and  far  more  durable  than, 
the  beat  firo*brick  that  we  have  ever  used  or  known.  J.  W.  WaiBLKU  4  Co. 
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VALUABLE  MECHANICAL  BQ©KS. 


The  SNOtNEEE  akd  nUcamisT's  Dravhitq  Book  ; 

A  Complete  Course  of  InstructioD  for  the  Practical  Engineer.  lUustnited  by  nome' 
Otis  Engravings  on  wood  and  steel.    Half-morocco,  folio,  ^10*60. 

The  ENeiNEER  aitd  MACHfNfST'»  Assistant  ; 

A  Series  of  Plans,  Sections,  and  Elevations  ef  Steam  Engines,  Spinning  J^iachioei, 
Mills  for  Grinding,  Tools,  &Cm  taken  from  Machines  of  the  most  ajiproved  coDstrodioB 
at  present  in  etperation  ;  with  Descriptioos  and  Practical  Essays  on  various  departnieats 
of  Machinery.     2  vols,  half-morocoo,  folio,  $22*50. 

The  subjects  illustrated  by  the  Plates  are  drawn  to  scales  of  from  ^-inch  to  2  iodta 
to  the  foot ;  and  besides  the  large  Plates,  the  Work  is  copiously  illustrated  by  Wood-csts, 
interspersed  throughout  the  TexL 

The  Essays  comprise ^I.  A  Practical  Treatise  on  the  Constrnction  and  Applicitioa 
of  the  Steam  Engine ;  If.  A  Treatise  on  Mill  Gearing  ;  III  An  Essay  on  Tools  emplojed 
in  our  Work-shops;  IV.  A  Dissertation  on  Water-Wheels. 

Railway  Machineby  ; 

A  Treatise  on  the  Mechanical  Engineering  of  Railways ;  embracing  the  Prindpla 
and  Construction  of  Rolling  and  Fixed  Plant,  in  all  departments.  Illustrated  by  t8^ 
ries  of  Plates  on  a  large  scale,  and  by  numerous  Engravings  on  Wood,  fij  D.  K.  CuiKi 
Engineer.     2  vols,  half-morocco,  folio,  $24. 

**  This  work  conuins  the  best  published  information  extant  upon  locomotiTSs." 

American  Railroad  JountL 
Grier's  Mechanics'  Pocket  Dictionary  ; 

Ninth  Edition,  $2-25. 

Grier's  Mechanics'  Calculator  ; 

Sixteenth  Edition,  $1*38. 

BLAGKIE  &  SON, 
156  William  Street,  NEW  YOBE. 
PHILADELPHIA  :  G.  S.  Duncan,  33  South  Sixth  Street— BOSTON :  C.B.  Rnwil, 

12  Tremont  Street. 


ENGINEERING  PRECEDENTS. 
JUST  PUBLISHED~8vo-  127  pp,,  $1-26. 

Sent  free  on  receipt  of  «h«  prie«.    ISHBRWOOD^S  (B«  T.  Chief  Engineer,  U.  a  N.) 

ENGINEERING  PRECEDENTS  FOR  STEAM  I4JLCHINERT, 

Embracing  the  Performances  of  Steamships,  experiments  with  Propelling  Instmineoti. 
Condensers,  Boilers,  dec,  accompanied  by  Analysis  of  the  same ;  the  whole  being    ' 
matter  and  arrtng^d  ia  the  moat  practical: and  useful  manner  for  £ngin< 


5.  BJilLLIERE, 
JVb.  290  Broadway,  Jfew  YvL 
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FRANKLIN   INSTITUTE 

OF  TBI 

STATE   OF  PENNSYLVANIA. 

rOA  THX 

PR09I0TI0M   OF   THE    MECHANIC    ARTg. 


TERMS  OF  MEMnER8HIP*-Anniia1  Contributions,  $3 ;  Life  Membership  $25, 
with  an  additional  charge  of  one  dollar  Uie  first  year  for  a  Certificate  of  Memberahip. 

The  fiscal  year  commences  on  the  first  of  October.  Members  elected  after  January, 
pay  twenty-five  cents  per  month,  to  the  first  day  of  October  next  ensuing. 

PRIVILEGES  OF  MEMBERS— Members  not  in  arrears  are  entitled  to  the  nse  of 
the  Library  and  Reading  Room,  (which  is  open  daily  from  9  oVlock,  A.  M.,  to  10  o'clock, 
P.  M.)  with  ihe  privilege  of  taking  books  out.  They  will  also  receive  a  season  ticket  for 
the  Lecturea  and  Exhibition,  and  a  ticket  for  a  Lady  to  attend  the  Lectures,  and  six 
single  admission  tickets  to  the  Exhibition  for  Ladies  or  Minors.  They  will  also  be  en- 
titled to  receive  one  copy  of  the  Journal  of  tux  Ivsiitutk  at  onx-halv  tub  BUBacmiP* 
TiOK  pucx,  when  paid  in  advance. 

PRIVILEGES  OF  MINORS.— The  Minor  Children,  Wards,and  Apprentices  of  Mem- 
bers who  are  not  in  arrears,  are,  on  the  payment  of  two  dollars  per -annum,  entitled  to 
use  the  Library,  attend  the  Lectures  and  Meetings  of  the  Institute,  and  visit  the  Exhibi- 
tion; or  on  the  payment  of  one  dollar,  tbey  will  receive  a  ticket  for  the  Lectures  only. 

THE  LECTURES  of  the  Institute  on  Mechanics,  Physics,  and  Science  commence  the 
first  week  in  November,  and  are  continued  on  Monday,  Wednesday,  and  Friday  Even- 
ings for  twenty  weeks. 

THE  DRAWING  SCHOOL,  for  instnictton  in  Mechanical  and  Anshitectural  Draw- 
ing and  Designing  commences  in  October,  and  is  continued  on  Tuesday,  Thursday,  and 
Saturday  Evenings,  for  twenty-four  weeks,  under  the  superintendence  of  a  competent 
Dranghisman. 

TERMS. — Five  dollars  per  quarter,  in  advance.  Pnpils  under  twenty-one  years  of  age 
are  entitled  to  attend  the  Lectures  of  the  Institute  and  visit  the  Exhibition. 

THE  JOURNAL  OF  THE  INSTITUTE,  d«voted  to  Mechanical  and  Physical 
Seieoce  and  the  Arts,  has  been  published  monthly  since  1826.  Each  number  contains 
seventy -two  large  octavo  pages,  forming  two  volumes  annually^  illustrated  with  plates 
and  wood  cuts. 

Subscription  price,  Ave  dollars  per  annum. 

THE  STATED  MEETINGS  OF  THE  INSTITUTE  are  held  on  the  third  Thurs- 
day evening  of  each  month,  at  which  subjects  connected  with  Science  and  the  Arts  are 
received  and  discussed. 

Members  and  others  having  models  or  improvements  they  wish  to  bring  before  the 
meeting,  will  please  send  them  to  the  Hall  in  the  afternoon. 

COMMITTEE  ON  SCIENCE  AND  THE  ARTS.  For  examination  of  inventions 
and  improveknents  by  the  Committee,  apply  either  personally  or  by  letter  to, 

WILLIAM  HAMILTON, 
Ball  09  TBK  Ivavixyrx,  Nc*  15  Sovth  Sitmtb  Stexit,  Pbila. 
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JOUBIJIL  OF  THE  FRAHUI  OfSTinnL 


COMPLETE    SERIES. 


A  few  complete  copies  of  the  Journal  of  the  Institute  from  January,  1828,  to  December, 
1857,  forming  60  volumes,  devoted  to  Mechanics,  Physical  Science,  Civil  Engineering, 
American  and  Foreign  Patents,  die,  will  be  sold  in  numbers  for  sixty  ($(C0)  dollars  each, 
for  cash  in  advance. 

The  above  copies  consists  of  the  whole  of  the  second  aeries  (36  volomes),  and  vol- 
omes  i  to  34  of  the  third  series. 

The  first  series  consist  of  fuur  volumes,  published  in  1826  and  1827  under  the  pat- 
ronage of  the  Institute,  and  do  not  constitute  a  part  of  the  publication  by  the  Insti- 
tute.   Those  volumes  are  now  out  of  print. 

Also,  a  few  copies  of  separate  volumes,  of  some  of  the  years  previous  to  1841,  will  be 
sold  in  numbers  at  $1  per  volume;  and  from  1841  to  1854  (both  years  inclusive,)  at 
$1*25  per  volume;  when  not  Ices. than  10  volumes  are  taken;  the  cash  to  be  remitted 
with  the  order. 

This  Journal  is  the  oldest  mechanical  periodical  now  published  in  this  country,  mnd 
as  an  opportunity  m&y  seldom  occur  to  procure  a  complete  series,  or  to  complete  those 
already  possessed,  it  will  be  well  for  those  interested  to  make  immediate  appiicationf  ts 
but  a  limited  number  of  copies  remain. 

The  Journal  will  be  bound  in**  full  muslin  binding*^  and  lettered  at  37}  cents  per  vol* 
ume,  or  in  any  other  stylo  that  may  \\e  desired— *the  expense  of  which  v^U  depend  on  tk» 
style. 

The  subscription  price  is  Five  Dollars  per  annum  (2  vols),  issued  in  monthly  numben, 
and  when  paid  in  advance,  the  postage  is  prepaid  hy  tho  Institute. 

Appltcations  and  remitlanccA  to  be  made  to 

WILLIAM  HAMILTON,  Actuary, 
Hall  of  the  Franklin  Institute,  Philadelphia,  Penna. 


AMERICAN 

LAP-WELD  IRON  BOILER  FLUES^ 

MANUFACTURED  BY  THE 

READING    IRON    TUBE   AND    FLUE    WORKS, 

Made  from  1^  to  7  inches  in  diameter,  in  lengths  to  18  feet,  and  of  the  best  Pexmsji* 
▼ania  rafijaed  cold  hlact  charcoal  iron,  and  equal  in  finish  to  any.  imported. 

Also,  made  to  order,  a  but*weldad  fine  with  patent  lap-welded  eada,  and,  when  jprelemdU 
will  be  finished  with  a  screw  and  ferule. 

FLUES  of  any  thickness  of  niatal,  or  lengths  under  18  feet,  made  to  order.  AUAi 
welded  wrought  iron  tubes,  for  water,  steam,  and  gas.  Extra  heavy  tubes  OLade  Xm 
order. 

For  sab  hy  our  agent,  SAMUEL  GRIFFITHS,  No!  13  North  Seventh  Street,  Phila- 
delphia, ^d  A.  B.  WOOD,  Na.  23  Piatt  Street,  New  York,  or  at  our  Works. 

''''  SEtFfiRt,  WcMANUS  A  CO.. 

Reading*  Pennn. 
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Tke  Journal  of  the  Franklin  Institute 

IS  FUBLISIfftO  ON  THB  FIRST  OP  F.IOH  MONTH, 

it  Five  Dollars  per  annum  for  one  copy,  Eight  Dollars  for  two  copies,  and  Ten  Dollars 

for  three  copies— 
PajraMe  om  tlie  eompleilon  of  IHe  Blzili  Hmmber. 

The  JonmiU  will  be  delivered  free  of  Postage  when  the  subscription  is  paid  in  advan'*e,  (see 
Mh^  luid  remitumoes-on  last  page  of  the  cover.) 

I  C#sMMMtiMl»9fi#  and  IttUrs  on  business  must  be  direetsd  to  tuk  Actuaet  OF  THK 
bARKUN  iHSTrruTB,  Philadbi,fhia;*(A«  postage  paid. 


The  Journal  can  also  be  obtained  from  the  following: 

CHARLES  S.  FHANGIS  &  CO.,  City  of  New  York. 

W.  C.  LITTLE  &  Co.,  Albany,  New  York. 

CROSBY,  NICHOLS  &  CO.  .3oBton>  Massachnsetta. 

UTTLE,  BROWN  &  Go.,  »«  « 

HENRY  WHIPPLE  &  SON,  Salem,  *< 

N.  mCKMAN,  Baltimore,  Maryhind. 
;    F.  TAYLOR,  Washiogton,  District  of  Columbia. 

;  Parw.~HECTOR  BOSSANGE  dc  SON,  11  Qusi  Voltaire, )  ^u  *u    •    j 

I  LofKfofi.— EIVES  dt  MACEY,  61  King  WilUam  Street.        J  ^^^  "*  authorized 

\  reoeire  sabscriptions,  and  to  make  exchanges  for  periodicals  devoted  to  the  Arts  and 

To  Readers  and  Correspondents. 

;  The  Committee  on  Publications,  anxious  to  render  this  work  as  valuable  as  posmble 
Im  detennined  to  offer  a  liberal  compensation  for  original  articles  on  the  subjects  to 
flieh  this  Journal  is  devoted;  and  they  accordingly  invite  mechanics  and  men  of  science 
icemihunicate  their  observations. 

JOHN  C.  CRESSON, 

B.  H.  BARTOL,  n^„,iit^^  «,t 

J.  VAUGHAN  MERRICK,     V     ^r  IiJL 
FAIRMAN  ROGERS,  »       Pubbcaiumi. 

WASHINGTON  JONES, 


Nei^  Works  on  Civil  Bngineerins, 

By  JOHN  C.  TRAUTWINE,  CivU  Engineer. 
!  Field  Practice  for  Laying  out  Circular  Curves  for  Railroads. 

FoonTB  TaoDSAim,  Revised  and  Enlarged,  in  Pocket-book  form- 
Ann 

d  Jfew  Method  of  Calculating  the  Cubic  Contents  of  Excavations  and 
Embankments  by  the  JHd  of  Diagrams. 

With  10  Cuppr  Plalcb. — t^KcuKu  Edition,  Revised. 
kc,  Qtie  dullar  each  ;  puslage  on  Ihe  Curvetj  live  ctiils ;  uud  on  the  Excavations  and 

Ibankments,  eight  cp.nts. 

Published  by  WILLIAM  HAMILTON, 

Hall  of  the  Franklin  Institute,  Philadelphia. 
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Contents  for  August,  1859. 


CIVIL  ENGINEERING. 

,  Steam  and  itii  Condenration.     By  Thomas  Protser,  C.  E.,  .  .73^ 

I  Lubricating  Railway  Brakes,  .  tt 

I  Experiments  made  by  order  of  the  Navy  Department  to  Determine  the  Relative 
Advantages  and  Disadvantages  of  the  Horizontal  Fire  Tube,  and  of  the 
I  Martin  Vertical  Water  Tube  Boiler  on  board  the  U.  8.  Steam  Frigate 

I  •*  San  Jacinto,"  .  .  •  .SI 

On  the  Relative  Values  of  Coke  and  Coal  in  Locomotive  Engines.  By  Benjamin 
I  Fothergill,  .  .  81 

I  Association  for  the  Prevention  of  Steam  Boiler  Explosions,  .  .      91 

On  the  Effect  of  Speed  upon  Weight,  •  .  • 

AMERICAN  PATENTS. 

List  of  American  Patents  issued  from  May  17th,  to  June  7tb,  1859,  inclnsive, 
with  Exemplifications,  .  •  •  • 

j  MECHANICS,  PHYSICS,  AND  CHEMISTRY. 

I 

I  Note  as  to  the  Relation  of  Common  and  Voltaic  Electricity.    By  J.  J.  Wateraton,     ISS 

Durability  of  Electrotype  Work.    By  Edward  Richardson,  •  •     1!  ~ 

I  On  Prof.  Hughes'  System  of  Type-printing  Telegraphs  and  Methods  of  Insolation, 
I  with  special  reference  to  Submarine  Cables.    By  Mr.  H.  Hyde,        .  lit 

*  Coal  as  an  Aid  to  Industrial  Progress,  .  -IS] 

!  On  the  Practical  Bearing  of  the  Theory  of  Electricity  in  Submarine  Telegraph j, 
I  the  Electrical  Difficulties  in  Long  Circuits,  and  the  Conditions  requisite  in  a 

I  Cable  to  insure  rapid  and  certain  communication.    By  S.  Alfred  Varley,         t: 

I  Chromo-Photography,  •  •  .  .1: 

Particulars  of  the  Steamer  Yorktown,  .  .  •  i 

I  ■  Frigate  General  Admiral,  -  .     1' 

I  Production  of  Engravings  by  Photography,  .  .  .14] 

I  Mineral  Statistics  of  Great  Britain,  •  •  •  f 

FRANKLIN  INSTITUTE. 

Pfocaedings  of  the  SUted  Meeting,  July  21,  1859,  •  .14 

Notice  of  a  Hail  Storm,  July  20,  .  .  •  i^ 

■  Spring  Balance,  by  Mr.  Dana  Bickford,  .  .       i 

■    Safety  Alarm  Drawer  Lock,  by  Mr.  A.  W.  Decrow,  .  U 

—  Spirometer,  by  Code,  Hopper  A  Co.,  .      ft 

Abstract  of  Meteorological  Observations  for  May,  1859,        .  •  14f 
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PASCAL  IRON  WORKS. 

Established  In  1921. 

MORRIS,   TASKER   Zc   Co., 

MANUFACTURERS  OF 

Wroufi;ht  Iron  Welded  Tubes, 

i-inch  to  7  inches  bore,  lor  Steam,  Gas,  Wateb,  &c.,  with  T's,  L*s  Stops,  VALYfis, 
&c^  with  Screw  Joints  to  suit  tubes.  Malleable  Iron  and  Brass  Fittings,  GlfMll 
JBlOlver  Tubes,  Blasting  Tubes,  &c  ^ 

Galvanized  Tubes  and  Fittings  as  above. 

Lap-Tvelded  Boiler  Flues, 

1}  to  8  inches,  outside  diameter  cut  to  a  specific  length,  20  feet  or  under. 

Artesian  Well  Pipes 

Of  wrought  iron,  screwed  together,  flush  inside  and  out. 
Colls  of  Tube   For  boiling  and  evaporating  by  steam  or  hot  water. 

Tuyere  Colls, 

For  Blast  Furnaces,  and  tube  cut  and  fitted  to  plans  and  specifications  sent. 
Double  Kettles,  For  steam  boiling  and  evaporating,  and  cooking  by  steam. 

Drying  Closets 

Heated  by  steam ;  Wash  Houses  and  Steam  arrangements  for  Public  Institutions  and 
Private  Houses.    Steam  ClOSets  and  Hot  Tables,  for  Hotels  and  RestauranU. 

Warming  and  Ventilating 

Steam  and  hot  water  apparatus  of  the  most  approved  plans,  for  Factories,  Public 
Buildings,  Hotels,  Private  Dwellings;  Green  Houses,  &c.,  constructed  and  adapted 
to  the  buildings  to  be  warmed. 

Hot  Water  Apparatus; 

Tasker'S  Patent  Self-Regulating  Hot  Water  Apparatus,  for  Private  Dwellings^ 
School  Houses,  Hospitals,  Green  Houses,  dec 

Iron  &  Brass  Castings, 

of  every  description. 

Gas  Works  Castings: 

Ketorts  and  Bench  Castings  for  Coal  Gas  Works ;  Street  Mains,  Bends,  Branches^ 
Drips,  LampoBts,  Lanterns,  &c. 

Rosin  6as  Apparatus, 

For  Factories,  Pubhc  Buildings,  Hospitals  and  Private  Dwellinge. 

Artesian  Well  Pipe, 

of  Cast  Iron,  6,  8,  10  and  12  inches  diameter,  with  wrought  bands,  or  screw  coupled; 

flush  inside  and  out. 

Green  House  Pipes  and  Boilers: 

Fire  Doors  and  Frames,  Hot  Water  Pipes  for  Foicing  Beds,  Pineries,  Garden  Rollers,  &c« 

Conduit  Pipes,  Pavement  Gutters,  Soil  Pipe. 
BATH  TUBS, 

Sinks,  Sewer  Traps,  Soil  Pans  and  Traps,  and  Water  Closet  arrangements. 

SCREWING  UKACKINBS, 

Drill  Stocks,  Stocks  and  Dies,  Taps,  Reamers,  Drills,  Pipe  Tongs,  and  a  general 
assortment  of  Gas  and  Steam  Fitters'  Tools  and  Materials. 

WORKS,  Sontb  FlfYb  A  Franklin  Sts. 
WAREBOtJSU  &  OFFICE^  No.  309  So.  3d  St. 

STEPHEN  KOBBIS,  CHA8.  WHEELEB,  Jr , 

XROS.  T.  XASKEB,  Jr.  8.  P.  X.  TA8XEB. 
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SUPERIOR  DRAWN  COPPER  TUBES, 

FDR 

Locomotive^^Marlne^  Sl  Stationary 

Boilers, 

MANU#ACTUBED  BY 

AMERICAN  TUBE  WORKS,' 

BOSTON,  MASS. 
JOSEPH  H.  COTTON,  Tm*.,  105  State  Street. 

CZSLZiULAR  «AS  RZSTORTS. 

C.  M.  CRESSON'S  CELLULAR  GAS  RETORT— Patented  Oct.  3, 

1B54 — adapted  to  the  manafactare  of  OAS  from  Roeio»  Coal,  Wood,  dec,  and  now  in 
■so  at  the  Philadelphia  Gas  Works.    Patent  Bights  for  sale. 

For  Information,  apply  to  HENRV  S.  BAGlfiBT,  Attorney  for  Patentee, 

S.  B.  Comer  of  Walmit  and  Sixth  Streets,  Philadelphia,  Pa. 

EDWARD  S.  BENWICK, 

eOUOrrOR  of  patents  in  the  UNITBI>  states,  and  in  PORBtON 
COUNTRIES,  AND  EXPERT  IN  PATENT  tlAUSES. 

Office^  335  Broadway y  Jfew  York. 

• ^ ^ ' 

SAMUEL  MoiEX.RbT, 
CIVXXi    BNeXXfBZIR. 

Sunrejs  and  Plans  made  in  all  deparyfoeaUfOf  CoastnioiioQ.    Spfioi^ 
alieiitioA  paid  lo  Waler  iWcrka,  .nith  or  wiihoitt.  pumping  fiupply^  . 

OmciB.  ,     , 

If  Na«Mi  St,  l(«r  QTtrlPk       ...  £9t|iieer's  Office,  Water  Works,  Brooklyn. 


\  P.  O.,  New  York. 
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TO  IROfi  MAIWFACTUS^EUS. 


NASimrTETS 

Patent  Direct  Action  Steam  Hammer. 

{Merrick  &  Sans,  Ji89ignte%  of  the  Patent  for  the  United  Stated.) 

The  undesigned  call  the  attention  of  Iron  Manufactarers  to  the  Nismtth  PatbittStum 
Haxxkb,  now  so  generally  introduced  into  this  and  other  countries,  of  which  they  w 
the  assignees  and  sole  Agents  for  the  United  States.  Up  to  the  present  time  there  hive 
been  made  by  the  Patentees  in  £iigUnd,lbr  that  country  and  the  Continent  of  Europe, be- 
tween two  hundred  and  fifty  and  three  hundred  hammers,  for  Government,  Railway  Compa 
nies,  Copper  Works,  Forges,  and  Engineering  establishments;  and  the  undersigned  hive 
made  for  this  country  upwmxds  of  focty » yarying  in  size  from  600  Iba^  falling  1  f  fL,  to  6  tsos, 
falling  6  feet  They  can,  therefore,  confidently  urge  its  merits  upon  the  trade,  and  tie 
provided  with  certificates  in  its  favor  from  many  parties,  (who  have  one  or  more  in  me,) 
which  will  be  shown  upon  application. 
.  The  advantages  of  this  Hammer  over  all  other  forms  are  as  follows: — 

1st,  The  Ram  fUling  vertically,  the  auriaces  of  the  bitts  upon  it  and  the  anvil  are  alwiyi 
parallel,  giving  facilities  for  flattening  a  ball  or  faggot  of  any  thickness;  and  the  fidl  being 
far  greater  than  that  of  any  helve  hammer,  a  much  thicker  mass  may  be  placed  under, 
without  choking  it. 

2d,  The  intensity  of  the  blow  may  be  medified  ii^taitfy  by  the  attendant,  so  as  to  nit 
/he  work;  and  the  Ram  may  in  lik6  manner  be  arrested  in  its  descent  at  any  point,80thst 
it  is  more  completely  under  control  than  any  other  form  known. 

3d,  It  may  be  tlllipt«%l  10  tUf  deaertpti^  T>r  work,  whediar  fin*  liammering  bloomt, 
making  heavy  forgings,  or  Che  ordinary  Tight  forglngs  for  machine  shops;  for  beating  cop- 
per, or  crushing  stone,  dec,  dec.  The  form  of  the  side  frames  can  be  altered  to  suitcir- 
•umitancPB,  so  a»  to  idUw  ^ee  aeeaM  en  alt  sides. 

4th,  It  requires  no  Qteam  Engine  to  work  it;  hence  the  friction  and  other  losses  incident 
to  the  ordinary  ha»mnr  are  auiletially  redtfte^.  In  Poiges  the  waaia  beat  fitoin  tbM  (ir- 
naces  gives  ample  steani  to  work  it.  iiSvery  Hammer  is  provided  with  self-acting  and 
lund  gearing. 

For  tCTmt  and  other  partkolars,  apply  to 

MMRICKAMIfS, 
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ORIGINAL 

LAP-WELDED  IRON  AND  STEEL  BOILER  TUBES,  SAFE 

FROM  END  TO  END. 

PARIS*  PATENT  ENAMELED  IRON  PIPES  AND  PUMPS, 

FOR  WATER  SUPPLY,  ACIDS,  &c. 

SOLE  IMPORTERS. 

PROSSER'S  PATENT 

SURFACE  CONDENSERS  for  high  pressure  steam,  with  sea  or  other  bad  boiler  water. 
Ganges,  3-cntter  Drills,  Countersiuks,  Tube  end  Cutting  Bars,  Expanders,  Tube  Scalers, 
Steel  Wiro,  Whalebone  Brashes,  and  Pall  Lever  Wrenches. 
Tubes,  plain  or  enameled,  screwed  together  for  ARTESIAN  WELLS. 

THOS.  PROSSER  6c  SON, 

28  Piatt  Street,  New  York. 


INC.  W.  BALDWIN  &  Co^  PhUadelphla. 

Mannfoctare  LOCOMOTIVE  ENGINES  of  the  mosl  approved  constroction,  and 
perfect  adaptation  to  all  the  variety  of  circumstances  under  which  they  can  be  usefully 
employed  ;  ranging  in  weight  from  ten  to  thirty-six  tons,  and  using  one-half,  two-thirds, 
three^ourths,  «r  the  whole  weight  for  adhesion,  as  the  grade  of  the  road,  or  business  to  be 
d»ne»  may  render  desirable  or  necessary. 

Patterns  of  various  sizes  of  each  of  the  following  plans,  vis : 
Plan  A  and  B,  1  pair  drivers  and  trucks,  for  Passenger  business  exclusively. 
"      C,  %        «  "  "  or  Freight  business, 

"      D.  3        «  «'       ) 

«<      D»  Z        **  •*       S  for  Freight  business  exclusively. 

u      E^  4        «*  "       ) 

The  D  and  E  Plans  are  particularly  adapted  to  roads  having  heavy  gtrades  and  abrupt 
curvea.  The  temporary  track  connecting  the  Eastern  and  Western  divieions  of  the  Vir- 
ginia Central  Railroad,  having*  grades  of  S95  feet  rise,  per  mile,  and  cnrvea  of  800  feet 
radius,  has  been  siiecesafi)l(y  work^  for  two  years  p<ist  by  tiz«wheel.  D  Engines  of  our 


The  maUriaiM  and  taarMmoMhip,  ^fieUnejf  and  durability,  economy  of  fuel  and  re* 
patrtf  are  guarantied  squal  to  any  other  engines  in  tse. 

DRAWING. 

rB  sfubflcriber  would  respectfully  inform  his  friends  and  the  public,  that  he  con- 
tinaes  to  give  instruction  in  MACHINE,  ARCHITECTURAL,  TOPOGRA- 
PHXCAL,  and  LANDSCAPE  DRAWING,  and  PAINTING  in  OIL  and  WATER 
COLORS.  Day  and  Evening  Classes  at  the  office,  and  instructions  given  in  Schools  and 
Families.     Drawings  ftr  Fatents  correctly  Mde,  and  Designs  fuAiished. 

JOHN  KERN, 
)f.  W,  Comer  Tenth  and  RaeoStreetSf 

late  No.  62,  Filbert  Street,  near  10th 

BEFEHEVCZ8. 
P.  F.  ROTHERMBL,  Esq.,  D.  R.  ASHTON,  Esq. 

lESPER  HARDING,  Esq.,  Wjk.  HAMILTON,  Actuary  Fr.  &«/. 
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THE  GiJ^^T^rAJ^d|RgQt«f5A^W 

Patent  A^kuif  Offices. 


^6w  TO  OBTAIN  Letters  patent. 


MESSRS.  MUNN  &  Co.;rEdi|or8  And  PippKettoN-^f  the  Seientific  American,  ve 
conducting  the  most  successful  aoxnct  for  securing  the  Riohts  or  iNTKHToms,  tobe 
found  in  the  United  8t«.te». .  The^r  have  been  pecsonally  f^miliajr  vi^h  the  progress  of 
Invention  nnd  Discfveiy  for  the  fmst  0Aetn  years,  ftnd  have  pvepaned  aii^  conducted  within 
tliis  period  more  Patent  cases  than  any  other  Aoxbct  in  thb  Wodld.  As  an  evidenee 
of  the  oonBdence  reposed  in  their  ability  and  integrity,  they  may  with.pn>pdely  icferto 
the  extraordinary  fact  that  nearly  TWO  THOUSAND  PATENTS  have  issued  to  thsir 
clients  during  the  briefspace  of  only  TWO  YEARS ;  and  during  the  same  period  thej 
have  examined  through  th«ir  efficient  Branch  Ofhte  in  Washington  into  the  novelty  of 
about  eighteen  hundred  Invention*^  thus  aeffoidiog  to  them  a  koowledga.  of  the  oontoati 
of  the  Patent  Oflice  unrivalled  by  any  existing  agency.  Not  only  this,  but  more  than 
one-half  of  all' thr  Patents  secured  by  American  citizens  in  European  countries  are  taken 
through  MUNN  <fe  CO.*S  AGENCIES  IN  LONDON,  PARIS,  BRUSSELS,  BER- 
LIN, AND  VIENNA. 

Circulars  of  AdTlce  How  to  Secure  Amertciit  ikd  Fonsiov  Pativts, 
\%'ili  be  sent,  free  of  charge,  to  all  who  may  wish  for  them.  Messrs.  Munn  dc  Co.'8priD- 
cipaX  Offices  in  New  Yoric  ere  removed  from  199  Fulton  St,  to  (he  spncisns  rooqvi  in  ths 
ne^  Park  Buildings,  Nog.  87  Park  Row,  eastern  side  of  the  City  Hrfll  Park,  and  145 
Nassau  St,  where  all  communications  should  be  addressed,  and  where  Inventors  are  cor- 
dially invited  to  call  whenever  tiiey  visit  the  city.  Their  Brsnch  Office  in  Washington 
Ciiy  is  cm  the  corner  of  P  and  Seventh  8u.,  dh-ectly  opposite  the  Patent  Ofiice.  Mooa 
&  Co.  refer  by  permission  to  Jadge  Mason,  Hx-Commissioner  of  Patd0ts,  and  toowr 
SsvKir  Thousand  Inventors  in  the  United  States  whose  papers  hav^  been  prepared  iwi 
prosecuted  through  their  Ageney.    Address 

MUNN  a  CO., 

Ko.  37  Pwk  Row,  Mew  Yxtik.  City. 


AMERICAN  AND  FOREIGN  OFFICE 

MB 

PROCURING   PATENTS, 
LOW,  KASKKTrT.  &  Co., 

SolicUors  of  Patents  for  In^enflpns^  an4  J^iUors  of  the  Inoenior* 


804  BROADWAY,  comer  of  DUANE  Street, 

third  block  above  City  H'all,  New  Tark. 


LEMUEL  W.  SERRELL, 

SOLICITOR  OF  AMERICAN  &  FOREIGN  PATENTS, 

Jfo.  121  Kassau  Slreety  Jfew  York, 

Prepares  Mechanical  Qrawinga»8p^ifications,  Caveats,  AasigaoeaUr^c^  v^^  transtcH 
all  other  business  connieeted  >nrith  obtaining  Lettett  Patent  in  the  United  S^taCbs  and  F«- 
elgn  Countries  with  protnptnesa  and  dispatch.  '     ' « 
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YttLtiS^tMk  i6isiMnrmfRoc§»H6  Finns 

IN"  THE 

UNITED  STATES  AN.D  EUBOPE, 
FORREST  PLACE  No.  123 J  SOUTH  FOURTH  STREET, 

PHILADELPHIA. 


IteENCIEfl-IN  LONDON".  EDINBURGH,  DDBCIN,  MANCHESTER, 
.     IPAItfS,  Bfi1[;88fiL^r  YIEi^NA,  LEIPSIC>  BitRLIN, 
AND  OTHEKEtJROPEAN  giTIES, 

H.  Howitfn  pnpum  SpecificatioQi)  Drawiog8«  Deeds  of  Asaignment^  oondacU  Inter- 
fereooM,  Appeals,  Applications  for  He-issues,  Extensions,  &c.,  attends  to  the  filing  of 
Cvreats,  Reports  as  to  the  Patentability  and  Utility  of  Inventions,  and  also  acts  as  Consult- 
JBf  A|t«niej  tQ .either  ooQBsd,  pUiatiff,  or  ilefendnDty  in  ssits  at  \uw  Tespeeting  Pajteatik 

At  H.  H.  Tisitt  Washington  monthly,  he  is  prepared  to  take  charge  of  rejected  appli- 
calioiis,  and  argue  such  cases  before  the  Ejtaminers  and  Commissioner,  thus  saving  to 
jnreiilan  the  anno;aace  «Ad  expeaae  of  pecsonal  visits  to  Wasbiogtoo. 

Burlington,  Iowa,  October  2,  1857. 
Dkab  Sin  : — I  take  this  occasion  to  state  to  you,  that  for  several  years  past  I  have  been 
acquainted  with  the  manner  in  which  you  have  cooJucted  your  business  as  Patent  Soli- 
ator.  This  has  always  been  highly  creditable  to  yourself,  and  satisfactory  to  the  Patent 
OfSce.  You  understood  your  cases  well,  and  presented  them  in  that  intelligible  form  which 
generally  insured  success.  I  make  this  Certificate,  in  hopes  that  it  may  be  serviceable  to 
you  in  continuing  to  find  that  employment  in  your  profession  to  which  your  industry, 
intelligencey^nd  courteous  bearing,  so  justly  entitle  you. 

Youu,  Teiy  truly,  CHARLES  MASON, 

ToHbkrt  Howsov,  Esq.  Laie  Commisiioner  of  Paten te* 

THOMAS  D.  STETSON, 

MxAanieal  Migmeer  and  Amerieem  and  Foreign' 

PATSNT  AGSNT, 

No.  6  TRYONROW,  Niir  Yobk. 


HENRY  E.  ROEDER, 

'  1UK7HANIC AL  ENGIKEEB  AND  TAkEHl  AOBNT, 

JVb.  346  Broadway^  JS'ho  York. 

Applications  for  Letters  Patent  for  the  United  States,  and  every  coiintry  in  Europe^ 
nade  on  the  mtfst  reasonable  terms. 


y.  R.  kB..  8.  ROBTNSJON,, 
CONSULTING  &  SUPERINTENDING 

STBAM   SNaZNBXSRS, 

NO.  7  BIGELOW  LIBRART  BUILDING, 

»  CLIIfTOlf,  Mm*. 
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DR,  F.  A.  GENTOaL, 
Fo.  338  WALNUT  STREET, 

PHILADELPHIA, 

0FFSE8  HIS  BERyiCSS 

For  the  examination  of  Ores,  Mineral  a.  Mineral  WaterSy  SoiUy 
Manures^  and  other  Chemical  Product. 

ALSO  nr  aiTEfa  bo  PBorosioirii  imoi  ahb  oranov 

ON  THE  VALUE  OF  MINES  AND  MINERAL  LANDS, 

AND  ON  CHEMICAL  QUESTIONS,  ETC. 

:o« 

tS^JL  limited  namber  of  Students  taken  in  Analytical  and  Practical 
Chemistryy  Mineralogy,  Geology,  and  Metalkirgy. 

LABORATORY  FOR  PRAGTiOAL  AHD  ANALTTIOAL  OHBHBTRI 

ESTABLISHED  IN  1836. 

The  suhfiCTiberfi  continue  to  give  their  peraonal  ftttention  to  inetnicHoii  in  PRACTI- 
CAL CHEMISTRY,  MINERALOGY,  AND  GEOLOGY,  according  to  the  method 
which  thej  have  pursued  euccessfully  during  the  past  twenty-two  years  in  this  city.  A  1 
commodious  and  well  fomlshed  Laboratobt,  a  large  and  select  Libbaat  of  practical  | 
and  scientific  works  in  the  English,  German,  and  French  languages,  together  with  min-  | 
eral,  geological,  and  technical  Collections,  offer  every  facility  to  the  student. 

AN  ALYSE8  of  Ores,  Minerals,  Soils,  Waters,  Vegetable  substances,  and  the  prodoc*         ', 
tions  of  Art  will  be  carefully  executed.  Persons  residing  at  a  distance  may  send  by  letter 
small  average  samples  of  ores,  earths,  &c.,  weighing  from  100  grains  to  one  ounce. 

The  various  applications  of  Chemistry  to  Manufactures,  Agriculture,  Medicine,  and 
Pharmacy  will  receive  special  attention.  Where  it  is  practicable,  researches  will  be  in^ 
fltitated  and  opinions  given  on  all  chemical  questions. 

Apply  to  Wic  Hamilton,  Actuary  of  the  Franklin  Institute,  or  to  the  snhscribersy 

BOOTH^  GARRCTT  It  CAMAC, 

At  the  Labontoiy^  Ohuit  Street,  10th  St*  between  Market  and  Obeatnttt  Sts. 

JAMES  C.  LANE, 

BZ-CHIir  INOINUR  01  BXPL0RATI0K8  IN  SOITTH  AURICA,  4C. 

MECHANICAL  AND  CONSULTING  ENaiNEEB, 

TIMES  BUILDING,  No.  41  PARK  ROW, 

•  Room  JiTo.  4.  ^ew  York. 


PATENTS  NEGOTIATED. 

Drawings,  Specifications,  and  Models,  (metal  or  wood,)  Applications  for  Patents,  and  att 

business  whatever  coonected  with  Patents  attended  to  with  economy  and  dispatch. 

Application  for  Patent,  including  drawings,  specification,  and  Patent-Office  fees,  ^6^ 
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LOCOMOTIYE   ENGINES 

Comitractet}  wkh  t)IM1>F*t:L'8  PATENT  BOILER,  unite  and  combine  all  the  mechani- 
cal and  physical  characteristics  essential  to  the  tl\^rough  and  economical  oonsamption  of 
fuel,  whether  Coal  or  Wood.  The  practical  results  which  have  followed  its  introduction 
and  use,  are  patters  of  official  record  in  the  Reports  of  the.  Philadelphia,  Wilmington, 
and  Baltimoi'^  Railroad  Company,  and  other  Railroad  Companies,  whose  concurrent  tea- 
tUttony  demenst  rates  its  eflieiency  and  its  success: 

The  DIMPJTEL  GOAL  EUR^ER  haspasaed  throagh  the ipretiroiaaiyordeaUdf  trial 
aad  experiment.  Tho  plan  of  this  Boiler  is  baaed  on  sound  philosophic  f  rinciplea*  aod 
hence  its  efiicicney  and  success  in  generating  steam,  with  less  wiigbt* 

It  will  be  seen,  by  the  cut  above,  that  the  bent  up  Watet  Tubes  terminate  at  the  crown 
•f  the  ^n-hot  at  ond  end,  ai^  communicate  with  the  water  space  at  Ihe  other  or  ifanJli«r 
.end,  tb«s  bringing  (he  water,  mechanieally,  from  the  colder  or  farther  end,  directly  ever 
the  fire,  absorbing  the  greater  part  of  the  heat,  and,  at  the  same  time,  overflowing  the 
crown,  keeping  it  cool  and  protecting  it  from  being  overheated,  and  thereby  preventing 
explosion,  in  case  the  water  should  fall  much  below  its  ordinary  level ;  and  also  in caxAs- 
IMB  THK  HKATixe  atTRFAOls  TiiRzx  FOLD  wiTBiN  ta^  vijiE'BOZ.  The  becid  in  the  tubes 
enables  them  to  yield,  and  thus  relieve  the  joints  from  undue  strain,  caused  by  the  un- 
equal expansion  and  eontriiettott* 

The  heated  products  of  combuntion  not  being  separated  by  passing  through  tubes,  as 
is  the  ease  in  the  flue  tubular  Broilers,  by  proper  appliances  combustion  is  maintained* 
among  the  tubes,  the*  whole  length  of  the  Boiler. 

Of  one  of  the  Engines  constructed  with  the  Dimpfel  Boiler,  8.  M.  Felton,  Esq.,  Presi- 
ioBt  of  the  Philadelphia,  Wiimihgton,  and  Baltimore  Railroad  Company,  in  his  Annual 
BaporiiDT  ihe  year  ending  November  90,  1958,  says: 

^The  DimpM  Engine,  Daniel  Wcb8ler,has  mn  [the  Great  Express  Train]  during  the 
year,  33,786  mtlea. 

Cost  of  Coal  eotasumed,  .  .         $  1973-15. 

Costef  Wood  for  Jundliag,  .  .  '  167*70 


Tot»L  cost  for  fuel,  $  2  Ua-86  -' 

Cost  per  mile  mn  6  61^100  cents.  .*^ Avenge  iMmber  olian  down,  9}*^^vera00  jhi]»> 
ber  of  care  up,  10."  . 

Wilmingieoi,  July  9,  1868. 
8.  M.  Pkltow,  Esq.— Dear  Sit:— The  [Dimpfel]  Engine  Henry  Olay.  ran  74  [trial] 
trips  in  June,  1858,  between  Philadelphia  and  the  Susquehanna  River,  940  mifes^  *     * 
Coal  per  mile,  20  49-100  IhB.  -  CenI'  cvat  per  mtlB  tmi,  6  ^WiO  eents.    Average  cars  each 
way,  seven  Jong  cars,  pAsaenger  train. 

Wm.  SxBA|ia[s,  Master  Machinist  P.  W.  &  B.  R.R. 
For  forther  inibrmatioo)  address^  .'   F,  P.  DIMPFEL,  Paiiap^LPHiA. 

REPORT  of  the  COMMITTBfi  appointed  by  the  FRANKLIN  INSTITUTE 

to  experiment  on 

THE  STRENGTH  OP  MATERIALS  EMPLOYED  IN  THE  CON- 
STRUCTION OF  STEAM  BOILERS, 
JBkUtrtM  vfith  10  Copperf^qtes^   Pricey  >$1*50« 
A  few  oyptes  can  be  had,  on  application  to 

/WIIiLIAM  HAMILTON,  Actuary, 

Hall  of  the  FrmnUin  instituU. 
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FOWLEB  ft  WSLLS, 

AGENTS  FOR  OBTAINING 

AMERICAN  AND  FOREIGN  PATENTS, 
.  No.  308  BROADWAY,  NEW  TOBK. 

L.N.FOWLBR,  8.1t.'WELL& 

., THOMAS  p/hOW,  ^toni^. 


While  'we  transact  generally  business  of  e'very  description  relating  fo 
applications  for  PateKts,  we  lAvite  the  patronage  of  ihe  pubin-,  more 
especiniiy,  in  contested  eases,  particularly  those  of  appeal  and  inter- 
ference. In  examining  an  application  which  has'  been  rejected  in  the 
hi^nds  of  other  Agents,  we  usually  charge  s(  fee  of  live  Dollars  ;  and  if 
on  Bvch  examinatioQ  we  deem  it  tenable,  we  will  in  most  cases  prosecute 
it  on  supplementary  proceedings,  on  being  secwed  (he  paymeBt  of  a 
suitable  fee  upon  the  issue  of  the  Patent. 

"^     PALMER'S  ARM  AND  LEG. 

Mb,  PiLvvB  has  the  pleatore  of  announcing^  that  be  baa  completed  the  IirTBUneir 
of  the  Arm  s  en4  be  baUeveait  W  be  1  leeat  equaMn,ali  fespeel^  te,»be  PAvatiT  Lia. 
,T<^  accpie  A»na  wUkiifi  tix  meatha,  or^ra  aheald  be  eent  imfmdio$tlif».  ae  himdredf  al 
\r^f??  yO         j^^-~-^  ei^plicalione  afe  Jiew  on  £kw 

""^  '  The  Ahx  and  Hahb  imiUte  the  i 


•O  Vt£NT  IJG6&  A  m  J  \       Ml  ooea  veiy  seeriy  in  apfieanniie  and 
'^'%D9lf>?  InV  9v'  ^<(inrr^'l  I       tto^iotf-HmU  the  joints  heciQf  capoedwiUi 


^31^    CJHSlL^''*^   ff^l— rs  ^"*^  preciaion,  and  rawlai«d  vaafill  to  ea 
)  P  H  TJa  ADSIjPHIA.  .v^S  extent  hitherto  onsppMadied. 

PALMER'S  PATENT  LEG 

Has  been  exhtMted  at'thtity  Exhtbitiona  ol  diatinfgrttirfked  ebientSic  aocietiea,  in  coope- 
-#tioa  aviith  ilH»thei>wibBtitutea,  and  has:  m  nrnnr  -iMiLaveBf  been  deelsNid  «•  v«x  nxfT" 
artificial  limb  extant. 

-bi^fldflion  to.tMrty  Goldand  Silver  Medals  (or  Bret  premiums^  awarded  the  Inventor, 
thy  Scieiytific  Societieo  in  the  United  6tja^a,  ho  w«r  (by vthe  unapimoua  approval  of-an  in- 
4enMtiiwal  Coancii  qC  dv^Macui^ed^  amgcon^)  iMoored  yti]h.  ti^  award  of  the 

PXlIZi81IKBBJa.li, 

,  hA  ^  .WqiiLD'8  B2CHIBITION,  in  Loiidivn'  0^91;,  and  aim  with  the    ' 

'    ;         .      .  SILVER  MEDAL, 

'HMj  f'ak  ClaM  PriM,)  at  the  New  York  Cryrtaf  Palace  < WB8),  for 

./.  )  jii.T  .'!  •rTWRlBANE.  AND  ANTTIIWrB/! .  •  .    .'  ... 

la  the  title  of  a  Joaf^ifl  ^btish^d'fQt  ^ratditoaa  'distribtifioh  ittebg  Surgeons^  and  per- 
sons who  have4i^bMa  JAiipolaUea^fiihba;  thi^  t>«rti^^*.  #llhW«ekt,  postage  paid, 
lo  ereiy  applicant*  Addreea,  ''•  v  •    ^''> .; 

..♦■      >-'.  ,V'i-  r.r"  '  >!   :/  '  :  BiFKANK. palmer, enrgeoB-Artiat, 
.   .:.'   :iti'     Ht'I  lilj  :    .\^i\  laso, ChflMiiU tttieety  PhUadelphaay Pa* 
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JOURNAL 


or 


THE  FRANKLIN  INSTITUTE 

OP  THE  STATE  OF  PENNSYLVANIA, 

rOR  TfiB 

PROMOTION  OF  THE  MECHANIC  ARTS. 


SEPTEJUBER,  1809. 


CIVIL  ENGINEERING. 


Improvements  in  the  Hanging  and  Arranging  of  Ciflindrioal,  Conical^ 
or  Spiral  Steel  Railroad  Springs  for  Railway  Carriages^ — being  a 
Communication. — Patented  by  William  Edwabd  Newton,  London, 
October  19th,  1868.* 

This  invention  consists  in  arranging  cylindrical,  conical,  or  spiral 
steel  railroad  carriage  springs  in  groups  or  series  of  four  or  more 
springs,  placed  in  double  lines  vertically,  so  as  to  possess  the  length 
of  elastic  action  which  two  series  of  the  springs  would  have  if  placed 
the  one  above  the  other,  while  the  space  which  they  occupy  vertically  is 
very  much  less  than  they  would  require  if  the  springs  were  placed  in 
pairs,  one  above  the  other. 

Figure  1  shows,  in  side  elevation,  a  group  of  four  springs,  with 
the  stirrnp  or  suspension-bracket  by  which  they'are  suspended,  and 
the  top  plates  or  caps  in  which  they  are  set;  and  figure  2  shows,  in 
side  elevation,  the  manner  of  arranging  and  hanging  the  springs,  in 
series  or  lines,  between  the  forward  and  after  pedestals  of  the  truck 
of  the  car. 

The  springs  represented  are  Gardiner's  conically  coiled  steel  springs, 
having  an  open  central  space  or  vertical  axis ;  and  the  suspension- 
brackets  or  bars  are  adapted  particularly  to  their  use,  but  will  answer 
for  any  other  cylindrical  spring. 

In  fig.  1,  «,  «^  are  the  two  lower  springs,  placed  small  end  down- 
wards, and  side  by  side,  their  upper  edges  being  parallel  with  each 
other.     Upon  the  upper  edge  or  periphery  of  the  spring  «,  is  placed 

*  From  Newton's  London  JonnuU,  Joly,  1859. 
Vol*.  ZXXVIII.— Tbibd  6k&ibs.^No.  3.— Sbptbxbes,  1859.  13 
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the  saspenBion-bracket  hy  having  its  cup  or  cap  to  fit  the  hea«l  of  the 
spring ;  it  extends  downwards  by  the  side  of  the  spring  f ,  to  h\ — ^that 
is  to  say,  about  three-fourths  the  length  of  the  spring  t, — when  it  is 
~  bent  at  right  angles,  and  is  continued  in  a 

horizontal  direction  b'\  (the  length  of  the 
largest  diameter  of  the  spring,)  to  form  a 
base  for  suspending  the  springe;  the  bracket 
then  turns  vertically  upwards,  as  at  V*'^ 
until  it  reaches  the  top  of  the  spring  s', 
when  it  again  becomes  horizontal,  so  as  to 
cover  with  its  cap  the  head  of  the  spring 
«'.  After  covering  the  head  of  the  spring 
«',  it  is  again  bent  downward  to  a  point  pa- 
rallel with  h"y  when  it  is  again  bent  in  a 
horizontal  direction,  to  fovm  a  base  for  sus- 
taining the  spring  c',  as  shown  by  the  dotted  lines,  which  indicate  the 
continuation  of  the  spring  c'j  the  bracket  i,  Vj  C,  V'\  is  then  turned 
upwards,  and  becomes  again  connected  with  i,  at  the  cup  or  cap  of 
the  spring  «.  The  two  pairs  -of  springs  thus  arranged  stand  each  in 
the  angle  made  by  the  other,  so  that  their  caps  are  diagonal,  and  at 
right  angles  to  each  other.  The  two  lower  springs  «,  «',  are  carried  by 
a  plate  a,  on  the  lower  beam,  and  in  order  to  hold  them  securely  in 

£lace,  they  stand  on  conical  studs  or  short  vertical  pins.  The  lower 
orizontal  part  of  the  bracket  at  V,  should  just  be  so  far  above  the 
supporting  bar  a,  as  to  allow  the  springs  f,  a^  full  play,  that  is,  to 
shut  down  upon  the  spiral  coils ;  and  at  the  same  time,  the  cap  of  the 
two  springs  c,  c\  should  be  so  far  above  the  plate  that  crowns  the  springs 
a,  a',  as  to  allow  in  like  manner  the  spirals  of  er,  (/,  to  shut  down  upon 

Fig.  2. 


each  other,  so  that,  by  this  means,  the  whole  length  of  elastic  lever- 
age of  the  two  springs  c,  «,  is  attained,  while  the  vertical  space  which 
they  would  occupy  if  placed  one  directly  over  the  other,  is  reduced 
about  three-quarters  of  the  height  of  one  of  the  springs.  As  a  guard 
or  shield  to  the  springs,  a  thin  iron  disc  of  boiler  plate  iron  is  placed 
upon  the  head  of  each  spring,  between  which  disc  and  the  under  sur- 
face of  the  crowning  cap  is  placed  thick  felting ;  the  cap  is  flanched 
to  receive  the  head  of  the  spring  and  disc  upon  it,  as  into  an  inverted 
cup,  by  which  means  the  springs  are  held  in  place  at  the  crowns  or 
top ;  the  upper  crown  plate  is  firmly  secured  to  the  proper  appendage 
under  the  car,  for  swinging  the  car  upon  the  springs. 
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Another  mode  of  carrying  out  the  same  principle  of  double  tiers  of 
springs  within  a  greatly  reduced  vertical  space,  is  by  placing  four  or 
more  springs  in  a  series  or  line  upon  two  grouping  lever  bars,  one  above 
the  other,  between  the  pedestals  and  the  ends  of  the  bars,  having  their 
bearings  in  the  pedestals,  as  shown  at  fig.  2,  in  position  under  the  car 
at  d  and  e.  The  lower  lever  bar  «,  is  horizontal  and  straight,  except 
at  the  ends,  where  it  is  bent  obliquely  upwards,  and  again  horizontally, 
so  as  to  enter  the  pedestals  at  each  end,  and  rest  upon  the  top  plate 
of  the  journal  box,  as  at  e^^  e*.  It  is  secured  in  its  place  by  being  let 
into  a  recess,  or  by  a  projection  upon  its  under  side,  and  a  correspond- 
ing recess  in  the  pedestal  to  receive  the  projection.  Upon  the  upper 
surface  of  the  bar  €,  are  three  vertical  conical  studs,  upon  and  over 
which  studs  are  placed  the  springs  8,  9,  10,  in  a  straight  line,  and 
under  the  side  timbers  of  the  truck  of  the  car;  this  bar  e,  should  be  a 
little  thicker  at  the  bent  parts,  to  give  it  strength,  as  shown.  Directly 
above  the  bar  e,  is  hung  the  other  lever  bar  d,  bent  alternately  up  and 
down ;  its  upper  parts  resting  upon  the  caps  of  the  springs  8,  9,  10, 
and  its  lower  parts  forming  a  support  for  the  two  upper  springs,  11 
and  12,  of  the  group  which  are  placed  over  vertical  conical  studs  on 
the  bar.  The  crowns  or  caps  of  the  upper  springs  11,  12,  face  the 
under  surface  of  the  side  timber  of  the  truck  or  car,  upon  cup  cast- 
ings and  discs,  which  rest  upon  the  springs  on  either  side.  The  last- 
mentioned  bar  dy  has  its  ends  jut  within  the  arms  of  the  pedestals, 
where  it  is  held  so  as  to  have  no  lateral  motion,  and  so  as  to  permit 
the  required  play  within  the  pedestal  up  and  down ;  the  ends  of  the 
bar  being  spread  to  very  nearly  the  space  between  the  arms  of  the 
pedestal,  to  avoid  lateral  motion. 


On  the  Relative  Values  of  Coke  and  Coal  in  Locomotive  JSngines.* 

By  BteNJAMiN   FOTHERGILL. 
(Continued  from  page  05.) 

There  yet  remains  the  question  of  the  durability  of  the  fire-boxes 
and  tubes  when  coal  is  used  instead  of  coke,  and  I  do  not  think  that 
I  could  offer  a  better  proof  of  the  superiority  of  coal  over  coke  in  this 
respect  also,  than  by  quoting  a  portion  of  a  report  which  I  made  on 
this  important  subject  on  the  26th  of  May,  1858,  to  the  Locomotive 
Superintendent  of  the  Manchester,  Sheffield,  and  Lincolnshire  Rail- 
way. The  engines  there  referred  to  were  built  in  accordance  with  Mr. 
Seattle's  patent  for  burning  coal  and  coke : — 

"  With  respect  to  the  durability  of  the  tubes  and  fire-boxes,  when 
coal  is  used  instead  of  coke,*  I  consider  that  question  to  be  settled 
beyond  dispute  in  favor  of  the  former,  inasmuch  aS  it  no  longer  remains 
a  matter  of  opinion  merely,  but  the  result  of  continuous  working  with 
coal  and  coke  demonstrates  beyond  all  doubt  that  not  only  is  coal  supe- 
rior to  coke  in  respect  to  heating  power,  and  consequently  decidedly 

*  From  the  Jour,  of  tbe  Sooietj  of  Arts,  No.  888. 
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more  economical,  but  it  is  less  injorious  to  both  the  tubes  and  fire-boxes 
of  locomotive  engines  ^  as  a  proof  of  this  I  beg  to  append  a  copy  of 
a  tabular  statement  which  I  had  the  honor  of  laying  before  the  directors 
of  the  London  and  South  Western  Railway  in  the  month  of  March, 
1856,  showing  the  average  duration  of  a  set  of  tubes  in  their  locomo- 
tive engines  when  coke  alone  was  used.  At  that  time  as  well  as  in  the 
latter  part  of  1855,  after  I  had  made  a  series  of  experiments  with  coke 
and  coal,  I  came  to  the  conclusion  that  the  tubes  and  fire-boxes  would 
sustain  less  injury  by  the  use  of  coal  than  coke,  and  although  one  of 
their  coal  engines  had  then  run  but  51,300  miles  and  no  really  appreci- 
nble  depreciation  had  taken  place  in  either  fire-box  or  tubes,  I  saw 
sufficient  to  warrant  me  in  concludmg  that  the  life  of  a  set  of  tubes, 
as  well  as  that  of  the  fire-box,  would  be  considerably  prolonged  by 
the  use  of  coal  instead  of  coke.  Time  has  proved  that  the  opinion  I 
then  formed  was  a  correct  one,  inasmuch  as  I  have,  up  to  the  present 
moment,  carefully  watched  the  effects  produced  on  the  fire-boxes  and 
tubes  of  the  locomotive  engines  on  the  London  and  South- Western 
Railway ;  and  taking  two  of  their  engines  which  I  have  examined,  where 
even  part  coke  and  part  coal  have  been  used  up  to  the  commencement 
of  the  present  month,  you  will  perceive  the  amazing  difference. in  favor 
of  coal  when  you  compare  the  results  with  the  tabulated  statement 
copied  from  my  printed  Report,  dated  March  25th,  1856. 


Miles  Run  by 

the  Undermentioned  Coke  Engines,  with  One  Set  of  Tubes,  on  the 

London  and  South  Western  Railway. 

Working  Prewnre  of  Steam. 

Name  of  Engine. 

Miles  run. 

100  pounds, 

Volcano, 

118,978                  , 

100 

, 

Strom  boil,   . 

127,856 

100        « 

Valcan, 

128,947 

100        « 

Milo, 

104,627                   1 

100        « 

Etna,     . 

105,986 

90         " 

Ruby, 

101,905 

90         " 

Serpent, 

92,048 

80         « 

Medusa,      . 

106,590 

100 

Windsor, 

99,907 

100         *« 

Mercury,     . 

73,100 

80         " 

Fire  King, 

102,258 

80 

Maieppa, 

89,059 

100         " 

Sussex, 

99,624 

100        •« 

Mara, 

103,2.57 

100         " 

Comet, 

97,201 

80         •* 

Hawk, 

74,955 

80         «* 

Acheron, 

87,759 

100         " 

Test, 

76,182 

100         « 

Stour,    . 

69,688 

100        •* 

Rocklia, 

86,469 

100         « 

Avon,    . 

78,785 

100         " 

Trent, 

65,634 

100         «* 

Frome, 

83,108 

ATerage  duration  of  tubes,  94,618  miles, 

"  Prom  the  above  table  you  will  perceive  the  average  duration  of  a 
Bet  of  tubes  was  94,518,  Whilst  in  the  two  engines  I  have  referred  to^ 
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where  coal  and  cok,e  hare  been  used,  one  of  them  has  ran  154,955 
miles,  and  is  now  carrying  120  pounds  pressure  of  steam,  none  of  the 
tnbes  having  fieiiled,  and  they  are  still  in  good  working  condition,  and 
I  am  unable  to  say  how  much  longer  they  will  last.  The  other  engine 
has  run  187,676  miles,  and  I  have  had  two  of  her  tubes  sent  to  my 
office  in  Queen's  Chambers,  Manchester,  which  you  can  see  at  any 
time. 

**  I  personally  paid  a  visit  to  the  works  at  Nine  Elms  and  examined 
these  engines ;  and,  bear  in  mind,  that  although  a  portion  of  the  fuel 
used  in  these  engines  is  coke,  yet  the  tubes  I  now  refer  to  have  only 
worn  to  the  extent  of  three  wire  gauges  in  thickness ;  they  were  ordered 
and  made  to  No.  18  wire  gauge,  and  are  now  No.  16  wire  gauge. 

"  No  doabc  exists  in  my  mind  that  the  principal  portion  of  this 
amount  of  reduction  in  thickness  is  attributable  to  the  cutting  action 
of  the  coke,  and  not  to  the  effect  of  any  deterioration  produced  by  the 
action  of  the  coal.  With  regard  to  the  effect  on  the  fire-box  of  the 
latter  engine,  the  back,  sides,  and  crown,  are  ^^j  of  an  inch  less  than 
their  original  thickness,  namely,  J  an  inch ;  the  tube-plate  has  been 
reduced  ^^q  of  an  inch,  the  original  thickness  being  f  of  an  inch. 
From  these  facts  you  will  be  able  to  draw  your  own  conclusions — they 
speak  for  themselves — ^for  in  one  case,  where  coke  alone  was  used,  you 
have  an  average  (taken  from  the  Company's  books)  of  94,518  miles 
as  the  life  of  a  set  of  tubes,  whilst  in  the  other,  where  coke  and  coal 
are  used  on  the  same  railway,  and  working  similar  trains,  you  have 
154,955  miles  run  in  the  one  case,  and  137,676  miles  in  the  other, 
and  the  tubes  still  in  good  working  condition. 

^^  I  have  given  you  these  facts  as  a  sample  of  the  results  when  coke 
and  coal  are  used,  because  the  fuel  you  are  using  in  your  engines  is 
of  a  similar  character ;  but  1  am  prepared  to  prove  that  were  your 
engines  constructed  to  burn  coal  alone,  the  fire-boxes  and  tubes  would 
be  protected  from  the  cutting  action  of  the  coke,  and  greater  dura- 
bility, much  beyond  the  mileage  I  have  reported  for  coke  and  coal, 
would  be  the  result.  I  am  not  ignorant  respecting  the  argument  that 
some  persons  have  advanced  as  to  coal  containing  a  greater  amount 
of  sulphur  than  coke ;  this  is  a  fallacy  which  I  have  had  proved  beyond 
doubt,  and  therefore  I  hesitate  not  to  give  you  a  strong  opinion  in 
favor  of  coal,  for  instead  of  its  proving  destructive  to  fire-boxes,  tubes, 
or  smoke-boxes,  the  result  of  my  observations  and  experiments  proves 
the  contrary. " 

In  further  confirmation  of  the  increased  durability  of  the  tubes,  I 
beg  to  state  that  the  mileage  of  another  engine  of  the  same  class  as 
the  two  referred  to,  and  burning  a  mixture  of  coke  and  coal,  amounts 
to  181,589  m*iles,  and  the  tubes  are  still  in  good  condition,  and  work- 
ing at  a  pressure  of  120  pounds  to  the  square  inch. 

In  conclusion  I  beg  to  remark,  that  previously  to  the  year  1858, 
several  attempts  had  been  made  by  different  individuals  to  introduce 
coal  as  a  substitute  for  coke  in  locomotive  engines,  but  from  various 
causes  they  did  not  persevere  in  developing  its  true  commercial  value^ 
and  I  would  take  this  opportunity  of  stating  that  the  credit  of  this 

13* 
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important  saving  in  railway  expenditure  is  due  to  the  skill  and  per* 
severing  industry  of  Mr,  Joseph  Beattie. 
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Mr.  D.  K.  Clarkb,  who  says — I  perfectly  agree  with  Mr.  Fother* 
gill  in  assigning  to  Mr.  Beattie  the  honorable  position  of  pioneer  in 
the  Bnccessfol  practical  introduction  of  coal  as  a  substitute  for  coke 
in  locomotiye  engines,  as  there  can  be  no  question  that,  by  his  perse* 
yering  efforts,  he  first  succeeded  in  fairly  arousing  public  attention  to 
the  real  magnitude  and  importance  of  the  economy  in  working  ez^ 
penses  in  railways  that  might  be  effected  by  the  general  use  of  coal 
as  fuel.    I  believe  that  from  this  source  of  economy  alone  an  addition 
of  nearly  1  per  cent,  may  be  made  to  the  dividends  on  the  original 
share  capital  of  railways,  taking  one  with  the  other,  with  the  reduced 
tear  and  wear  of  locomotives  so  ably  pointed  out  by  Mr.  Fothergill. 
I  think,  however,  that  the  mode  adopted  in  the  paper,  of  illustrating 
the  saving  in  cost  effected  by  the  substitution  of  coal  for  coke  is  open 
to  criticism,  and  does  not  place  the  question  on  its  proper  basis.   It  is 
true  that  the  quantity  of  coke  manufactured  from  a  given  weight  of 
coal  weighs  only  two-thirds  of  the  orignal  coal  so  consumed,  and  that 
1^  tons  of  coking  coal  make  only  1  ton  of  coke.    But  in  seeking  to 
establish  this  ratio  of  3  to  2  as  the  measure  of  saving,  that  is,  that  the 
cost  of  fuel  is  reduced  one-third  in  dispensing  with  the  coking  process, 
it  is  overlooked  that  coking  coal,  as  coal,  is  not  the  proper  fuel  for  loco* 
motives,  and  that  therefore  the  calculation  of  saving  should  be  based, 
not  upon  the  relative  quantities  of  coking  coal  and  of  coke  made  from 
it,  but  upon  the  relative  prices  and  efficiency  of  proper  locomotive  coal 
and  coke.    This  ratio  is  necessarily  very  variable,  as  it  is  affected  by 
cost  of  transport  and  other  elements.    For  instance,  on  one  metro- 
politan line,  whilst  coking  coal  costs  128.  6d.  per  ton,  and  the  coke 
made  from  it  costs  18s.  6d.,  other  coal,  suitable  for  locomotive  uses, 
costs  as  much  as  15s.  per  ton.    On  another  line,  whilst  the  cost  of  coke 
is  23s.  per  ton,  the  coal  suited  for  locomotives  costs  20s.  per  ton,  or 
only  13  per  cent.  less.    Again,  take  the  North  Eastern  Railway  at 
Newcastle,  the  difference  of  the  cost  of  .coke  at  from  Ss.  to  lis.,  and 
locomotiye  coal,  at  7s.  per  ton,  is  so  inconsiderable  as  to  scarcely  make 
it  worth  while  to  use  coal  on  that  line.    Notwithstanding  such  local 
approximations  in  cost,  there  can  be  no  doubt  of  the  economical  im- 
portance of  the  question  before  the  meeting.    Again,  in  the  compari- 
son of  the  coal-burning  engines  with  the  coke-burning  engines  of  the 
South  Western  Railway  no  allowance  has  been  made  for  the  benefit 
of  heating  the  feed- water  in  the  former,  as  against  the  use  of  cold 
water  in  the  latter ;  whereas  my  own  experience  with  Mr.  Beattie's 
engine,  the  Canute,  showed  a  most  material  increase  in  the  consump- 
tion of  coal  when  the  feed-water  was  not  heated.    The  following  were 
the  results  I  obtained  from  the  engine  with  hot  and  cold  water  respect- 
ively : — 

Coal  consumed       Temperature 
Average  train.  per  mile.  of  feed- water. 

With  heated  water,  11  carriages,  17*4  lbs.  191  deg. 

With  cold  water,  11         ••  240  «  66    " 

Showing  an  increase  of  6*6  &s.  of  coal  per  mile,  by  using  the  feed- 
water  cold,  as  was  done  in  the  coke-burning  trials  recorded  by  Mr. 
Fothergill.    The  coke  yalue  would  therefore  be  16  fts.  per  mile,  and 
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not  11  or  12  fi>8.,  as  assumed  in  the  paper,  for  comparison  with  the 
coke^bnrning  engines.  The  large  extra  consumption  of  coal,  by  shnt^ 
ting  off  the  heating  apparatus,  is  no  doubt  greater  in  proportion  than 
would  be  deducible  from  the  known  constituent  heat  of  steam  and 
water ;  but  it  is  caused  also  by  the  less  favorable  working  conditions 
of  the  engine  involved  in  the  use  of  cold  water.  I  hope  on  another 
occasion,  to  bring  the  results  of  mj  own  practice  in  coal-burning  with* 
out  smoke  before  the  Society. 

The  Chairman  said  the  paper  they  had  heard  was  a  very  interest- 
ing one,  and  reduced  itself  to  this : — Mr.  Fothergill  proposed  to  es- 
tablish that  which  appeared  to  be  a  very  simple  proposition,  namely, 
that  the  whole  was  greater  than  its  part ;  in  other  words,  that  coal 
which  contained  all  the  elements  of  combustion  and  locomotive  power 
was  more  effectual  than  the  same  coal  when  deprived  of  some  of  its 
elements  and  converted  into  coke.  It  was  a  most  important  subject, 
not  only  to  railway  companies,  but  also  to  the  public  at  large,  who 
must  derive  great  advantages  from  the  enormous  saving  in  the  expendi- 
ture for  fuel,  which  Mr.  Fothergill  had  pointed  out,  and  his  arguments 
appeared  to  have  great  plausibility.  He  (the  Chairman)  would  now 
be  happy  to  hear  the  opinions  of  gentlemen  present,  whom  he  knew 
to  be  well  acquainted  with  the  subject. 

Mr.  Grantham  had  listened  with  great  pleasure  to  Mr.  Fothergill's 
paper,  as  treating  of  a  subject  of  very  great  importance,  not  only  in 
a  scientific  point  of  view,  but  also  as  affecting  the  dividends  upon  rail- 
way property.  He  must  confess  that  his  friend's  paper  had  a  little 
disappointed  him  upon  one  or  two  points,  and  if  it  should  be  agreed 
that  some  matters  of  importance  had  been  omitted,  he  would  call  upon 
the  Society  to  award  a  gentle  punishment  to  Mr.  Fothergill,  by  ask- 
ing him  to  read  a  further  paper  upon  the  same  subject.  He  would,  ib 
the  first  place,  call  Mr.  Fothergiirs  attention  to  what  he  considered 
an  important  omission  in  his  paper,  he  not  having  stated  whether  he 
employed  the  hot  water  apparatus  in  the  coke-burning  engines,  a» 
well  as  in  those  burning  coal.  Perhaps  Mr.  Fothergill  would  be  good 
enough  to  enlighten  them  upon  that  subject.  He  would  also  ask  him 
whether  he  had  considered  the  question  of  the  blast  in  the  coke  and 
coal-burning  engines,  as  he  was  of  opinion  that  a  much  greater  heat 
would  be  found  in  the  smoke-boxes  of  the  latter  than  of  the  former^ 
and  less  blast  would  therefore  be  required^  That  was  an  important 
point.  Mr.  Fothergill  had  stated  that  the  wear  and  tear  of  the  tubes 
of  the  boiler  was  very  much  less  in  the  coal  than  in  the  coke-burning 
engines.  That  fully  corresponded  with  his  own  experience ;  bitt  there 
was  another  element  to  be  considered,  viz :,  the  first  cost  of  this  par- 
ticular description  of  engine.  There  might  be  a  question  whether  the 
first  cost  of  the  engine,  which  appeared  to  be  an  expensive  one,  did 
more  than  make  up  for  the  difference  in  the  wear  and  tear  under  the 
two  systems.  He  did  not  say  this  with  a  view  to  depreciate  the  state- 
ments made  in  the  paper,  for  he  was  an  ardent  admirer  of  the  use  of 
coal  in  locomotives.  There  was  also  another  very  important  question 
— viz :  the  heat  of  the  gases  in  the  smoke-box.  He  was  afraid  that 
railway  engineers  had  overlooked  this  too  much,  and  he  feared  alao 
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that  those  irbo  had  made  experiments  upon  the  subject  had  made  some 
mistakes.    He  had  lately  taken  pains  to  make  inquiries  of  some  of 
the  leading  engineers  as  to  the  heat  in  the  smoke-boxes  of  locomotivest 
and  the  answer  he  got  generally  was,  that  experiments  had  been  tried^ 
and  that  the  temperature  had  been  reduced  as  low  as  800  deg.  of  heat; 
others  had  informed  him  that  it  was  about  400  deg.  of  heat  in  the 
smoke-box.   A  curious  experiment  had  been  tried  in  nis  own  neighbor- 
hood, where  a  thermometer  had  been  let  down  into  the  smoke-box, 
the  bulb  of  the  mercury  going  into  the  box  for  some  distance,  and  the 
scale  being  in  sight  of  the  engineer.    When  the  engine  was  standing 
at  the  station  the  thermomter  recorded  800  deg.,  but  it  had  no  sooner 
started  than  the  thermometer  fell  to  150  deg.    This  gave  rise  to  some 
speculation  as  to  the  cause  of  this  wonderful  phenomenon,  and  many 
theories  would,  perhaps,  have  been  founded  upon  it ;  but  the  whole 
was  easily  explained  by  the  fact  that  round  the  thermometer  there 
was  a  space,  so  that  when  the  engine  was  put  in  motion,  and  the  blast 
came  into  operation,  the  cold  air  struck,  upon  the  bulb  of  the  thermo- 
meter, and  lowered  the  temperature  of  the  mercury.    He  believed  the 
temperature  of  the  fire-box  would  be  much  affected  by  the  use  of  coal, 
and  he  was  sorry  that  Mr.  Fothergill  had  not  brought  that  subject 
forward  as  an  element  in  his  experiments.   Within  the  last  few  weeks 
he  had  been  called  upon  to  try  some  experiments  upon  locomotive 
engines  in  connexion  with  a  subject  which  he  was  happy  to  see  illus- 
trated by  some  specimens  upon  the  table  that  evening,  which  he  hoped 
would  come  before  the  Society  at  a  future  time  in  a  more  connected 
form.   Referring  to  these  specimens  of  spiral  heat-diffusers,  Mr.  Gran- 
tham went  on  to  explain  that  the  glass  tubes  shown,  represented  the 
tubes  of  a  boiler,  and  contained  a  spiral  bar  of  metal.    This  was  the 
invention  in  the  first  instance  of  Mr.  Duncan,  a  gentleman  of  con- 
siderable scientific  attainments,  who  took  out  a  special  patent  for  it. 
Their  mutual  friend,  Mr.  Charles  Wye  Williams,  whose  name  wa^ 
honorably  known  to  the  Society,  without  being  aware  of  these  ex- 
periments, was  making  others  in  the  most  accurate  manner  of  his  own 
upon  the  same  subject,  and  on  an  extensive  scale.    Mr.  Wye  Williams' 
apparatus  was  also  the  subject  of  a  patent ;  and  as  these  patents  clashed 
with  each  other,  and  there  were  points  in  each  which  the  other  party 
thought  desirable  to  be  retained,  they  amalgamated  their  interest,  and 
the  invention  was  now  known  under  the  designation  of  Duncan,  Gwynne 
and  C.  Wye  Williams'  heat-diffusers.     Mr.  Grantham  proceeded  to 
detail  the  results  of  experiments  made  with  the  heat-diffusers  as  re- 
corded by  Gauntlett's  pyrometer.    The  diffusers  were  placed  in  the 
tubes  of  the  boiler,  and  he  knew  from  experiment  that  they  reduced 
the  heat  in  the  smoke-box  prodigiously,  probably  200  or  400  deg.    The 
indication  of  the  pyrometer  with  the  heat-diffusers  was  800  deg.  in 
the  smoke^box,  and  he  believed  it  would  have  risen  to  1000  or  1200 
deg.  if  the  heat-diffusers  had  not  been  in  use.    He  had  every  reason 
to  suppose  that  if  coke  had  been  used  in  the  engine  instead  of  coal, 
the  heat  in  the  smoke-box  would  have  been  less.   If,  therefore,  Mr. 
Seattle's  or  any  other  coal-burning  engine  had  this  enormous  tempera- 
ture in  the  smoke-box,  it  was  evident  that  there  was  room  for  improve- 

Digitized  by  VjOOQIC 


154  Oiml  Engineering. 

ment  in  that  respect,  and  it  was  another  item  in  favor  of  coal  if  these 
dedactions  were  correct.  He  would  state  in  passing  that  the  heat- 
diffosers  above  alluded  to,  promised  very  good  results,  the  first  trials 
showing  nearly  20  per  cent,  of  gain,  and  one  of  the  practical  difficulties 
in  using  them,  viz:  the  supposed  tendency  in  the  tubes  to  become 
closed  with  ashes,  had  not  taken  place.  Looking  at  the  title  of  the 
paper,  he  regretted  that  Mr.  Fotbergill  had  confined  his  observations 
to  one  system  only,  as  he  was  aware  that  he  had  an  abundant  store 
of  information  upon  the  burning  of  coal  under  other  circumstances. 
He  did  not  say  this  to  detract  in  any  way  from  the  merits  of  Mr. 
Seattle's  improvements.  That  gentleman  had  courageously  faced  the 
question,  and  was  the  first  to  direct  public  attention  to  it.  He  (Mr. 
Grantham)  had,  however,  great  hopes  that  some  simpler  means  than 
those  introduced  by  Mr.  Beattie  would  be  adopted.  For  a  great  many 
years  he  (Mr.  Grantham)  had  attended  the  experiments  of  Mr.  Wye 
Williams,  and  had  been  a  party  to  most  of  the  investigations  made  by 
that  gentleman  upon  the  combustion  of  coal,  and  from  the  experienee 
thus  derived  he  was  of  opinion  that  the  operations  so  necessary  in  thi^ 
matter  would  be  carried  on  by  a  simpler  engine  than  that  of  Mr. 
Beattie — combining,  it  might  be,  many  of  his  contrivances,  but  doing 
away  with  a  great  deal  that  was  complex. 

CTo  be  Continued.) 


On  the  Oo-efficients  of  Elasticity  and  Rupture  in  Wrought  Iron,  w 
relation  to  the  volume  of  the  metallie  mass^  its  metallurgic  treajtment^ 
and  the  axial  direction  of  its  constituent  crystals.*  By  R.  Mallet, 
M.  Inst.  C.  E. 

(Continued  from  Vol.  xxxvii,  page  397.) 

Discussion. — It  was  explained  that  Tredgold  and  other  experiment- 
ers only  gave  the  absolute  forces  which  would  tear  a  bar  asunder.  In 
the  present  investigation  an  endeavor  had  been  made  to  ascertain  the 
amount  of  permanent  elasticity  possessed  by  the  metal,  as  well  as  the 
point  at  which  it  would  become  actually  ruptured. 

It  was  contended  that  the  drawings  exhibited  gave  a  very  imperfect 
representation  of  the  piling  of  the  iron  for  large  forgings,  and  that 
hence  the  author  had  been  led  to  draw  erroneous  conclusions.  YHtli 
regard  to  the  manufacture  of  the  two  monster  mortars,  86  inches  in 
diameter,  and  capable  of  throwing  a  ball  weighing  about  30  cwt.,  it 
was  remarked  that  their  merits  as  forgings  were  extraordinary.  At 
firat,  owing  to  large  rents  in  the  centre  of  the  core,  the  forgings  were 
failures,  but  after  a  little  experience  had  been  gained,  the  second  forg- 
ings were  quite  successful.  In  the  manufacture  of  these  monster  guns 
they  were  built  up  in  seven  distinct  layers,  the  forging  occupying 
seven  weeks.  So  far  from  any  deterioration  or  crystallization  taking 
place,  the  metal  was  improved  by  its  long-continued  heating  and  work- 
ing ;  and  the  metal  in  the  heart  of  the  gun  was  found  to  be  of  greater 
strength  than  the  bar  iron  of  which  it  was  composed,  being  perfectly 
homogeneous,  strong,  and  tough.    A  series  of  experiments  for  testing 

^  From  the  London  Clr.  Eng.  and  Arch.  Jonr^  AprU,  lUO. 
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the  correctness  of  the  process  showed  that  the  ordinary  manufacture 
of  bar  iron,  by  working  and  re-working  several  times,  had  its  limits. 
As  a  proof  that  the  deductions  in  the  Paper  were  incorrect,  it  was 
asserted  that  engineers  had  one  universal  rule  for  the  manufacture  of 
forgin^s,  whether  large  or  small,  and  it  was  not  found  that  the  shafts 
of  1000  H.  P.  engines  were  more  liable  to  fracture  than  those  of  100  H.  p. 
This  was  practical  evidence  that  the  metal  was  not  more  deteriorated 
in  large  forginss  than  in  small  from  the  length  of  time  it  was  exposed 
to  the  action  of  the  fire;  indeed  no  one  portion  was  so  exposed  for 
any  great  length  of  time.  It  was  urged  that  scrap  iron,  or  any  other 
highly  refined  iron,  was  the  worst  material  for  the  construction  of  large 
forgings.    It  was  considered  that  a  strong,  fibrous,  fresh-puddled  iron 
was  superior  in  every  respect,  as  the  ordinary  workings  required  in 
the  process  of  forging  would  be  sufficient  to  improve  it  to  the  average 
maximum  of  strength ;  whereas,  a  highly  refined  iron  had  already 
reached  the  highest  point  as  regarded  strength,  so  that  it  was  more 
likely  to  be  injured  by  additional  working.    There  was  another  reason 
"sfhj  scrap  iron  should  not  be  used  for  the  manufacture  of  forgings. 
Scrap  iron  was  composed  of  many  different  qualities  of  iron,  all  having 
their  own  special  welding  points.    When  worked  together,  one  portion 
which  was  less  refined  was  too  much  heated,  and  consequently  dete- 
riorated before  the  more  highly  refined  portions  were  at  a  welding 
heat ;  so  that  there  was  the  difficulty  either  of  burning  the  one,  or  of 
being  unable  to  weld  the  other.    Again,  the  specimens  selected  by  the 
author  for  trial,  and  which  he  said  were  weaker  than  the  original 
iron  composing  the  forging,  were  not  taken  off  in  the  direction  in  which 
the  fibre  was  laid  for  streusth — in  which  it  was  intended  that  the  strain 
should  be  borne.    Now,  forge  masters  always  laid  the  grain  of  the 
metal  in  the  direction  in  which  the  strain  would  ultimately  be  applied ; 
whereas,  the  samples  experimented  upon,  had  been  cut  transversely  to 
that  direction. 

With  regard  to  the  new  material,  "puddled  steel,"  it  was  believed 
that  it  was  destined  to  work  a  complete  revolution  in  almost  all  mat- 
ters in  which  iron  had  hitherto  been  used.    It  had  been  proved  to  pos- 
sess at  least  double  the  tensile  strength  of  the  best  wrought  iron,  and 
the  elastic  limit  of  the  material  was  also  greater  in  proportion  to  the 
breaking  strain.   A  piece  of  this  material  had  been  subjected  to  a  strain 
of  32  tons  per  square  inch  for  seventeen  consecutive  hours  without  ex- 
hibiting the  slightest  appearance  of  elongation.    Subsequently,  a  bar 
4  feet  in  length  and  1  inch  by  y^ths  inch  in  section,  had  been  exposed 
to  a  strain  of  45  tons  per  square  inch,  when  it  was  found  that  an  elonga- 
tion of  ^§ths  of  an  inch  had  taken  place.    Upon  the  weight  being 
remoyed  -^|ths  of  this  elongation  were  recovered,  showing  that  the 
elasticity  of  the  material  had  not  been  destroyed.    On  another  occa- 
sion the  elongation  amounted  to  ^Yo^^*^  ^^  ^^  inch,  and  returned  to 
iVo^^^  of  an  inch.    Upon  a  second  application  of  a  strain  of  56  tons 
per  square  inch  the  bar  was  broken,  the  elongation  having  been  yVa^^^ 
of  an  inch.     In  other  experiments  the  bars  broke  at  55,  56,  and  60 
tons,  and  one  bore  the  enormous  strain  of  87  tons  per  square  inch. 
To  attain  this. favorable  result,  which  it  was  believed  might  eventually 
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be  accomplished  as  a  rule,  it  was  essential  that  great  care  shoidd  be 
taken  in  the  selection  of  the  materials,  and  great  pains  in  the  mana* 
factore.  It  was  entirely  a  question  of  good  workmanship  and  good 
machinery ;  and  a  new  manufacture  of  this  sort  would,  for  years  to 
come,  require  the  utmost  attention  and  solicitude.  In  Germany,  where 
this  great  improvement  in  metallurgy  had  been  first  introduced,  a  large 
number  of  manufacturers  commenced  making  puddled  steel;  the  con- 
sequence had  been  that  an  amount  of  bad  material  had  been  thrown 
upon  the  market,  which  had  brought  puddled  steel  into  disrepute  for 
a  time,  and  from  which  it  had  scarcely  yet  recovered.  This  was  to  be 
feared  in  this  country  when  the  Grerman  patent  had  expired. 

It  was  further  contended,  that  if  the  ctUculations  in  the  paper  had 
been  based  upon  forgings  faggotted  in  the  manner  delineated  in  the 
drawings,  they  were  of  little  practical  utility.  It  was  stated  that  large 
forgings  weighing  20  tons,  and  measuring  24  inches  in  diameter,  for 
engines  of  1000  H.  p.,  were  now  made  at  several  places  in  England, 
without  flaw  or  defect,  except  perhaps  a  small  sand  speck  upon  die 
surface,  which  was  not  of  any  consequence.  When  Nasmyth's  ham- 
mer was  first  introduced,  the  plan  was  suggested  of  having  the  lower 
forge  block  made  of  a  V  shape,  and  the  bottom  part  of  the  hammer 
so  small  as  to  strike  only  upon  the  upper  centre  of  the  periphery  of 
the  forged  piece.  The  mass  was  thus  struck  in  three  places,  and  the 
tendency  was  to  force  the  material  to  the  centre,  so  as  in  fact  to  ren- 
der the  heart  as  solid  and  homogeneous  as  the  other  portions. 

In  reply  to  an  inquiry  as  to  whether  the  rents  in  large  iron  forgings, 
spoken  of  in  the  paper,  would  not  also  be  liable  to  occur  equally  in 
the  puddled  steel,  it  was  said,  that  in  forgings  of  iron  large  crystals 
or  grains  were  developed,  which  would  not  be  the  case  in  similar  masses 
of  puddled  steel ;  and  that  in  the  latter  the  aggregation  of  grains  or 
crystals  was  not  increased  by  the  agglomeration  of  the  mass.  These 
rents  might  be  accounted  for  by  the  differential  contraction  of  the 
metal,  in  the  principal  case  referred  to,  the  outside  of  the  collar, 
which  was  4  feet  in  diameter,  cooled  more  quickly  than  the  remainder 
of  the  forging,  and  these  internal  rents  took  place  after  it  had  left 
the  hammerman's  hand.  It  was  stated  that  plates  of  puddled  steel  had 
already  been  supplied  from  the  Mersey  works  for  twenty-one  vessels, 
some  of  them  250  tons  burthen  and  38  feet  beam.  The  thickness  of 
the  plates  for  the  vessels  for  Indian  river  navigation  was  one-eighth 
of  an  inch,  and  none  had  yet  been  made,  or  called  for  as  a  mercan- 
tile commodity,  of  greater  thickness. 

In  conclusion,  a  hope  was  expressed  that  on  an  early  occasion  the 
subject  of  puddled  steel  would  be  again  brought  under  the  notice  of 
the  Institution;  for,  if  it  possessed  the  qualities  ascribed  to  it,  it  was 
worthy  of  the  most  careful  consideration  of  engineers,  who  had  to  de- 
sign large  railway  structures,  as  well  as  for  other  purposes.  In  India 
and  distant  colonies,  to  which  so  much  material  had  necessarily  to  be 
transported  for  public  works,  anything  which  would  tend  to  reduce  the 
weight  to  be  carried,  and  consequently  the  freight,  was  a  point  of  the 
highest  importance.  The  Institution  was  therefore  under  great  obli- 
gation to  the  author  for  having  elicited  this  information. 
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LuT  or  AmsiOAX  Pativts  wbich  ibsuid  fbox  Junk  14,  to  Jult  5,  1859,  ' 

CmCLUSITByJ  WITH  ExSMPLIFICATIONB. 
JUNB14. 
W.  WiBimra  MAOimni;  Pl«ftiuit  AnnstroDg,  OMnden,  Alabamft. 

Cfadm— Ist,  The  arrangement  of  the  complete  stationary  rcmnds  of  the  eonTex  swing  liwtte,on  two  semi- 
drenlar  linea  of  different  diameten,ao  that  the  rollers  on  the  smallest  semicircle  stiall  stand  above  and  oppo- 
site the  spaces  between  the  rollen  on  the  largest  semicircle,  in  combination  with  the  arrangement  of  the 
itatloBary  rounds  of  the  oonoave.  2d,  The  arrangement  of  two  aoxUlary  treadle  standards  with  the  main 
sUndards  of  the  tob,  in  the  manner  described. 
M.  MAOHnn  nm.  Puhtixo  AnsBissn,  Ac.;  John  A.  Barrington,  Fredericktown,  Ohio. 

Claim — ^Ist,  A  cylinder,  oonstracted  with  erooTed  irfns,  or  their  eqnlTslents,  for  holding  ibrms  of  type, 
presentiDg  them  at  a  proper  point,  to  perform  uie  offloe  of  printing,  and  afterwards  allowing  them  to  be  de- 
IlTered  from  the  cylinder.  2d,  In  combination  with  the  cylinder,  I  claim  the  ribs,  arranged  upon  an  endless 
cbaia  in  soch  manner  as  to  receive  the  forms  of  type.  Sd,  Secnring  the  forms  within  the  ribs,  in  such  man- 
ner as  to  present  said  forms  properly  for  printing,  by  means  of  the  follower,  catch,  and  spring.  4tli,  Adjusting 
the  Ibrms  of  type  for  printing  and  dellTering  them  fh>m  the  cylinder  after  printing,  by  means  of  a  recipro- 
cating bar.  6th,  Ttie  inclined  feed  wheel,  constructed  with  adjustable  spring  conveyors,  and  operating  as 
described.  6lli,  Regulating  and  adjusting  the  speed  of  the  endless  apron  by  means  of  the  inclined  disc,  fk-ic- 
tion  wheel,  aet^crews,  and  crank  screw. 
•5.  Oatok  tor  Miabckino  thk  Pbxssum  or  Flttid;  TIctor  Beaumont,  City  of  New  Tork. 

Claim — 1st,  So  arranging  respectively  dome-shaped  elastic  discs  of  one  or  more  spring  chamben  in  pres- 
lure  gauges,  as  that  the  pressure  of  steam,  or  other  fluid,  within  said  chamber  is  indicated  by  the  motion  of 
the  disc  or  plate,  which  presents  its  convexity  to  the  pressure.  2d,  The  manner  of  guiding  the  free  end  of  a 
q)riBg,  consisting  of  one  or  more  chambers,  expanding  by  pressure  from  within,  in  order  to  prevent  it  from 
vibrating  in  any  direction  but  that  of  its  axis.  3d,  In  pressure  gauges  with  a  hollow  spring  chamber  mech- 
anism, I  claim  partially  filling  the  space  inside  of  cliamben  with  a  solid  substaooe  or  substances,  in  the  man* 
ner  set  forth. 
ML  iNsntuMKzrr  roa  Mkasubdio  thi  Strbroth  or  Watch  Spsiiroa ;  J.  Bf .  Bottnm,  City  of  New  York. 

Claim — An  arbor,  having  a  measuring  spring  af&xed  thereto,  together  with  an  index,  and  an  attachment 
for  attaching  the  hair  spring  tobe  measured,  arranged  in  the  manner  set  forth,  and  constituting  a  ready  means 
of  determining  the  exact  force  of  said  hair  springs. 
97.  Cburx;  P.  8.  Bevlan,  Reading,  Pennsylvania. 

Claim — ^nio  employment  in  a  chum  in  which  the  cream  is  acted  npon  by  a  blast  only  of  a  float,  as  de- 
scribed. 
91.  Oex  Separator;  William  0.  Bourne,  City  of  New  Tork. 

Claim — ^Ist,  A  sieve-bod,  in  which  the  opening  or  openings  for  the  passage  of  the  air  water  through  it, 
are  so  contracted  as  to  enforce  an  uniform  action  of  the  air  or  water  through  the  entire  surfoce  of  the  sieve- 
bed,  which  may  be  made  of  sheet  metal,  or  of  any  textile  material,  cither  separately  or  in  combination,  or  of 
their  equivalt'nt.  2d,  The  application  of  a  vibrating  and  shakingmotion  to  a  sieve-bed,  in  combination  with 
a  blast  or  current  of  air  or  water,  in  the  manner  deeeribed.  Sd,  The  described  ad|ustable  blades  Ibr  agitating 
the  anbstanoe  on  the  sieve-bed,  and  for  regulating  the  discharge  of  the  refhso  substances  over  the  f^rout  edge 
of  the  table.  4th,  The  separation  of  metals,  or  other  heavy  substances,  from  ores,  or  other  materials,  when 
upon  a  sieve-bed,  by  the  gravitation  of  the  lighter  substances  towards  and  over  tlio  front  or  waste  edge,  when 
scted  npon  by  a  current  of  air  or  water  through  a  sieve-bed,  in  the  manner  set  forth. 
M.  Marixk  Hard  Propeller;  S.  C.  Brackett,  Newton  Comer,  ICassadiusetts. 

Claim — The  arrangement  and  combination  of  the  a4jnstable  oar,  anns,  n,  oscillating  shaft,  hinged  blades^ 
rodi^  arms,  k  p,  rod,  and  lever,  as  described. 

[k  nnmlier  of  propellen  or  blades  are  bung  to  a  pivoted  am  which  is  fixed  to  the  end  of  a  vortical  pont 
attKlwd  to  the  side  of  the  boat,  and  they  are  operated  by  means  of  an  arm,  connecting  rod,  and  lever,  so  as 
to  give  to  them  a  swinging  or  vibrating  motion,  at  (tte  sane  time  the  blades  are  so  hinged  as  to  adapt  them- 
selves to  the  impact  of  the  water  in  an  inclined  position  similar  to  the  act  of  rowing  or  sculling.J 

100.  Yalvk;  WUliam  Bramwoll,  City  of  New  York. 

Claim— The  sliding  nut  actuated  by  the  screw,  In  eombination  with  the  hinged  valve  and  toggle  links,  as 
R^eciiicd. 

101.  RExmco  Sails;  Joseph  Francis  Brouard,  Havre  de  Once,  France;  patented  in  France,  Feb.  2, 18&5. 
Claim— lat,  Bnpportlng  the  rolling  yard  between  Its  points  of  suspension  bv  the  hook,  the  said  hook  being 

constructed  and  operated  for  the  purpose  of  staying  the  rolling  yard  and  holding  it  in  position  when  the  sail 
attached  to  it  is  acted  «pon  by  the  wind.    2d,  The  construction  of  the  boom  iron  for  the  purpose  of  placing 
the  boom  in  position  to  prevent  the  chaUng  of  the  sail,  as  described. 
101  PiOficnLi  FOR  Knuna  Whales;  Robert  Brown,  New  Londcm,  Gonnecticnt 

Claim — ^The  flukes  on  the  shank  of  the  bomb,  the  line  attached  thereto,  the  groove  or  Indentation  In  the 
borrel  of  the  bomb,  for  the  line  as  stated, 
loai  gELP-FRHOifO  Locis;  J.  S.  Butterfleld  and  Simeon  BCanhall,  Philadelphia,  Pennsylvania. 

Claim— Ist,  Tha  extension  on  the  carrier,  in  the  manner  set  forth.    2d,  Disconnecting  each  primer  firom 
(he  rail  with  the  raising  of  the  hammer,  in  the  manner  set  forth.    3d,  The  adUustable  centre  pn^tlon  and 
tliimb-aeraw,  arranged  and  operated  in  the  manner  set  forth. 
Ml.  MBfaoD  OF  ATTAonnca  vox  CAPPnro  or  Fnra  Posts;  R.  B.  OsdweB,  Andover,  Ohio. 

flaim  TTie  projection  or  tongue  formed  on  the  top  of  the  post,  in  connexion  with  the  mortise  in  the  cap- 
ping, for  attactalng  the  said  capping  to  the  post  and  securing  it  by  a  batten. 
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106.  Ifon  ov  lAemiM  latnu  fo  SmnoAiM,  Ac;  TImidm  Ghanplon  lad  Thonti  Mottfj,  WMhiiutaB 

citj,D.a 

Claim— The  pladns  or  CMting  on  the  tack  of  letters  prdectlom  wKh  eolUI  castor  wroosht  abankstbere- 
fhrn.    Alao^  bolea  In  aiud  prqfectioiiB  to  fiurtea  by  acveva,  nails,  or  riyetSi  as  described. 
100.  Vlt4BAF|  L  B.  CiovKh,  Biookljn,  New  York,  and  8.  B.  Barrel!,  City  of  New  Tork.* 

Claim— The  comMnatlon  of  the  stattonaty  con«^  revolving  catcher,  and  start  and  leoepCadc^  wben  oob- 
■traeted  as  described. 

107.  Boain  Gaxi  Pmsi;  Thomas  Crame,  Port  Atkinson,  Wisconsin. 

Claim— The  combination  of  the  preesore  rollers  with  the  main  bearing  wheel  of  a  frame,  which  Is  no  pro- 
portioned and  supported  that  it  can  be  rotated  around  a  pivot  post— bnt  this  lonly  claim  when  a  Jtald  reoeiv* 
ins  vessel,  conducting  tube^  an  annular  fhannel|  and  a  delivery  spouti  are  combined  with  the  said  fkane^ 
sauetantlally  in  the  manner  described. 
106.  MAXUffAonnuini  Papb;  B.  S.  Crocker  and  George  ■.  Maiahall,  Lawrence,  Massachusetts. 

Claim— 1st,  The  combination  of  internally  heated  drying  cylinders  with  a  steam  box  or  boxes,  ammged 
for  the  parpoee  of  continuously,  flnt,  thoroughly  drying  paper,  and  then  superficially  moistening  it,  by  tlie 
direct  application  of  steam  prior  to  the  operation  of  calendering.  2d,  The  combination  of  a  steam  box  or  boxes, 
no  arranged  as  to  moisten  paper  superfidaUy  by  the  steam  therein  oootaincd,  with  rolis  which  calender  by 
pressure^  as  described. 

109.  Looms;  Charles  Crossley,  Ellington,  Connecticut 

Claim — 1st,  The  combination  of  the  serlee  of  vibrating  tufl-formen  and  the  vfbratlng  reed,  arranged  as 
described.  2d,  The  combination  of  the  weights,  the  knotted  cord,  and  slotted  arm,  for  ue  purpoee  of  om- 
trolUng  the  8etK>ffof  the  tufting  yam  beam. 

110.  Drain  Tili  Machdcxs;  Jonee  Doines,  Birmingham,  Michigan. 

Claim— 1st,  The  bar,  o,  and  books,  in  combination  with  the  croes-tar,  when  used  fi>r  the  parpoee  of  op<«- 
ing  the  |Ud  automatically.  2d,  The  bar,  B,  combined  with  the  firaues,  iu  the  manner  menuoued,  with  the 
levers,  for  cutting  oflf  the  tile  by  the  returning  of  the  plunger. 

111.  Houz  Bbackst;  T.  B.  Davis,  Lexington,  Massachusetts. 

Claim— The  hnproved  mode  of  fiutenlng  and  confining  it  to  the  Ibot,  by  having  the  points  of  attachment 
bear  directly  upon  the  shoe,  so  as  not  to  injure  the  ankle  or  fetlock,  by  galling  on  the  hoof  by  compree#Dm 
and  alao  the  machinery  by  which  tUo  bracket  is  adjusU'd  to  the  siie  of  the  fijot,  and  held  more  firmly  and 
Hecurcly  than  by  any  other  mode  of  attachment  now  known. 

112.  Mils  Can;  E.  B.  Denniston,  Middlotown,  New  York. 

Claim — A  milk  can,  having  its  cover  hinged  to  a  flanch  and  provided  with  a  plate  and  stepper,  and  hav- 
ing the  guard  houp  attached  to  the  body  of  Uie  can. 

113.  Plouqbs;  £11  Moore,  Slabtown,  South  Carolina. 

Claim— The  arrangement  of  the  beam,  brace,  clevis,  foot,  stock,  and  ring^  constructed  as  described. 

114.  ATTA0RXINT8  TO  LoooMOTivs  Enqixu  FOB  BsMOTUva  OuBCTS  f  ftox  THi  Tback;  C  U.  Bieenbnndt,  Balti- 

more,  Maryland. 

Claim— The  double  susprnslon  lifting  platform,  composed  of  the  parta^  the  yielding  network  or  flexiUe 
fonder  gnard,  or  its  equivaltut,  when  arranged  in  the  manner  dtiscrlbed. 
11&.  OpntATiNO  SwiTCHKS  ON  Bahboads;  Charles  Foster,  Eldridge's  Hill,  New  Jersey. 

Claim— The  mode  of  operating  switches  by  means  of  movable  cams,  or  their  equivalents,  on  the  car,  act- 
ing on  a  cam,  or  its  equivalent,  connected  by  mean*  of  levers  with  the  switch  rail. 

116.  MACHiirn  FOB  Daissufo  Miuaroirn;  H.  B.  Oill,  Ogden,  New  Tork. 

Claim— The  combination  and  arrangement  of  the  pivoted  segments!  arm  and  slide  with  the  sttfldng  lever 
and  cam,  or  its  equivalent.  In  the  manner  set  forth. 

117.  MACHnnts  POB  Maximo  Hat  ;  T.  I.  GofT,  Warren,  Bhode  Island. 

Claim— The  combination  of  the  gathering  rake  and  revolving  rake^  when  arranged  for  Joint  operalioa, 
as  set  forth. 

118.  YnnnLATOBs;  O.  D.  Oreenlcat;  Chateaugay,  New  York. 

Claim— In  combination  with  the  cylinder,  beU-ehaped  castinft  and  plates,  the  cap  and  register,  fcr  the 
purpose  specified. 
110.  BovAXT  Biroiirn ;  Dexter  D.  Hardy,  dndnnati,  Ohio. 

Claim — Ist,  The  arrangement  of  the  ringti,  operating  in  the  described  combination  vrlth  the  pipes  to  padc 
the  revolving  shaft  in  its  connexion  with  the  stationary  cylinder,  by  the  use  of  steam  or  water  pressure.  3d, 
The  combination  and  arrangement  of  the  revolving  shaft  containing  the  receiving  and  dischaige  ports  viik 
the  stationary  cylinder  and  valves. 

120.  HoMK  Bakzs;  Henry  Hersh,  Lancaster,  Penn«ylvaiiia. 

Claim— Tlie  arrangement  and  combination  of  the  S<ehaped  teeth,  look,  revolving  axla,  and  dearen,  as 
described. 

121.  OnxiBUS  Bnaisms;  H.  C.  HoweUs,  City  of  New  York,  and  J.  a  Howella,  Madison,  Wisconsin. 
Claim — 1st.  The  employment  of  a  yielding  platform  to  determine  the  value  of  the  entry  or  fiixv^  and  hi 

romblnatlon  with  doors,  or  equivalent  devices,  to  secure  the  registration  of  persona  standing  upon  it,  previeas 
to  their  ingress  or  egress.  2d,  The  employment  and  use  of  tlie  circular  or  segmental  doors,  or  equivalcot 
devices,  having  within  the  area  of  their  action  a  yielding  platform,  operating  as  set  forth.  5d,  In  oomblnatkn 
with  the  yielding  platform,  an  operative  lever,  and  vertical  rod,  and  puppet,  or  their  equivalents.  4th,  The 
p*.n  or  bolt,  In  combination  with  the  arm  attached  to  the  vertical  rod.  or  their  equivalents,  for  oomnranicstinK 
motion  to  the  registering  levers  by  the  action  of  the  Jointed  arm,  aa  specified,  ftth.  The  rsglstering  leven, 
operated  as  set  Ibrth,  or  their  equivalents,  and  In  combination  with  the  registering  ratchet  wh««la  and  tibe 
spring  pawls,  together  with  the  double  dial  for  registering  the  whole  or  half  entries  or  fitfca.  4li|i,  The  st»> 
tionary  brushes,  and  the  arrangement  and  combination  of  levers  and  rods,  or  their  equi^-Blentl^  Ibr  operating 
the  doors  and  steps,  as  set  forth. 

122.  Sowing  MACHum;  Solon  P.  Hubbell,  Unadllla,  New  York. 

Cbdm^-The  combinatkm  of  the  bar  having  teeth,  angular  notches^  and  cleaxin^  with  hopper,  its  plv^ 


Digitized  by  VjOOQIC 


Amenean  PaUnti  iohieh  i$9ued  in  June,  1859.  159 

tnd  flidB  bloeki,  tmmged  m  set  Ibrtta.   Alio,  in  oombtnatlMi  irftb  the  hopp«Y,  ptns,  iIMe  blocks,  and  nffif 
UUng  platey  the  redprooattng  tar,  with  Its  oImowi  and  Mirren,  arcwiged  in  the  manner  deeeritied. 
128.  TmiiTO  Kn-BOABD;  Bichard  Hninphreya,  Joneeborough,  T^nneBsee. 

Claim— The  dMcritad  oompoond  timing  reedi^  neooMary  to  r^reaent  the  corresponding  kcyi  in  the  gen- 
eral Male  of  mnsical  notations. 


[The  nature  of  this  Inveotioii  is  In  combining  on  a  rectangular  board,,  any  desired  nwnbor  of  octaves  of 

eriy  tuned  reeds  eimilar  to  those  used  in  mekideona,  to  repreeent  a  corresponding  nnmb«r  of  octarcs  nf 

tbe'natnral  icale  of  mnsical  notation  (or  wiiite  keys  of  a  piano-ibrte),  and  another  aet  of  oomotiy  tuned  reads 


to  represent  the  semi-tones  of  the  octaves  in  such  a  manner  as  to  enablu  the  musician,  by  compariug  tho 

tones  of  his  instrument  with  those  of  the  key-board,  to  detect  and  correct  the  least  departure  from  the  cornwt 

tone.] 

121.  Wood  Screws;  Henry  L.  Kendall,  Providence,  Rhode  Island. 

ClHim— A  wood  screw,  having  a  thread  of  a  ratchet  tooth-shape,  in  combination  with  wide  spaces  between 
the  coDvolntionB  thereof;  on  a  stem  cylindrical,  or  nearly  so,  and  on  a  point  of  any  suitable  form.  Also,  mak- 
ing the  threaded  point  of  a  wood  screw  in  such  a  manner  that  the  thread  thereof  (except  the  terminal  convo- 
lution,) shall  be  of  the  same,  or  nearly  the  same,  depth  on  its  upper  and  lower  sides,  to  give  the  screw  a  firmer 
bold  of  the  wood,  especially  on  its  first  entrance,  than  it  would  have  if  the  threads  on  the  iraint  were  made  of 
gradually  less  depth  toward  the  apex.  Also,  so  forming  the  thread  of  a  wood  screw  that  it  shall  be  of  the 
same  depth  on  the  upper  and  andor  side,  on  thd  point  and  on  the  stem,  (except  the  terminal  convolution  of 
the  pcrint,  which  is  contracted  rapidly  In  depth  and  width.) 

125.  Brbech-loamno  Fihb  Arm  ;  Daniel  Leavitt,  Chlcopee,  Hossachtuetts. 

Claim— Kflfecting  the  locking  and  unlocking  of  the  upwardly  opening  breech,  and  the  starting  of  tha 
same  f«-om  its  scat  to  open  it,  by  means  of  a  detached  lever  having  a  locking  dog  to  enter  a  notch  in  thu  breech, 
and  a  toe  to  act  against  the  bottom  of  the  breech,  as  describi^d. 

[Tills  invention  consists  in  the  employment,  lu  combination  with  a  breech-loading  fire  arm,  of  what  tho 
inventor  calls  a  *' combination  packing,"  consisting  of  a  piece  of  felt  fitting  snugly  into  the  rear  portion  of  the 
barrel,  and  a  piece  of  stout  paper,  paHtebuurd,  or  other  hard,  inflexible  rnateriul,  of  a  form  and  size  to  pass 
teJiUy  through  the  barrel,  the  felt  being  pUced  next  the  breoch  of  the  fire  arm,  and  the  paper  or  hard  mat(>- 
riaJ  between  the  felt  and  the  charge,  that  by  the  fui-co  of  the  explosion  it  may  be  driven  bock  agidiist  the  felt, 
and  so  caused  to  compress  tho  same  against  the  breech  and  spread  it  l.iterully  against  the  sides  of  the  chamber, 
and  force  it  cloee  against  the  Joint,  and  so  prevent  the  escape  of  gases  and  kncp  the  Joint  perfectly  clean.  This 
** combination  packing"  is  applicable  to  breech-loading  fire  arms  of  various  constructions.] 

126.  Sewixo  MACETunEs;  James  S.  McCurdy,  Brooklyn,  New  York. 

Claim— 1st,  The  combination  of  a  reciprocating  needle  with  a  pair  of  loopers,  or  their  equivalent,  the 
combination  as  a  whole  opcmting  in  such  manner  that  each  succeBsivc  needle  loop  is  encircled  by  a  tight  coil 
of  the  thread  of  the  preceding  loop.  2d,  The  combination  and  arrangement  of  two  looiwi-s  with  a  driver,  ope- 
rating in  the  manner  described.  3d,  Condtnicting  and  operating  one  of  the  luoi)ei-8  in  such  manner  that  a 
supplementary  movement  is  imparted  to  it  while  the  other  is  at  rest,  for  the  purpose  of  tightening  the  stitch. 

127.  Mdsxoal  Instrumsnts;  H.  T.  Merrill,  Galena,  Illinois. 

C3aim — ^The  gamut  board,  applied  above  and  behind  the  keys,  in  combination  with  a  sliding  name-board 
or  its  equivalent. 

[The  object  of  this  Invention  is  to  fincilitate  the  learning  of  the  location  of  the  notes  and  their  indicativo 
letters,  upon  tho  base  and  treble  stalft,  and  at  the  same  time  the  association  of  the  location  of  every  note  upon 
the  stAffs  with  its  n-spectlve  key  on  the  key-board  of  a  piano-forte,  melodeon,  organ,  or  other  musical  instru- 
ment having  a  key -board  of  a  similar  character.  To  eflfect  this,  a  vertically  sliding  nante-board,  or  board  occu- 
pying the  usual  position  of  the  name-board  of  a  piano-forto,  or  irimiiarly  keyed  instrument,  extending  tha 
whole  length  of  the  key-board,  a  fixed  or  '*  stHfl"-board,"  having  represented  on  it  the  base  and  treble  staffs, 
and  the  indicating  letters  of  the  notes  arranged  above  their  respective  keys,  are  employed,  the  "staff-board** 
being  so  arranged  behind  the  name-board  as  to  be  exposed  by  sliding  up  and  concealed  by  sliding  down  the 
hwt-mentioned  board.] 

128.  CuLTiTATORS;  Azel  Smith,  Westfleld,  Ohio. 

Claim— The  o^iustaMe  brace  plates,  frames,  and  cutters^  when  arranged  as  described,  and  in  combination 
with  the  adjustable  mould-boards. 

129.  Lavfs;  Buftis  S.  Merrill,  Lynn,  Ma8sachnsett<t. 

Claim — ^In  coal  oil  burners  of  otherwise  ordinary  construction,  the  combination  with  a  flat  wick  tube  of 
the  removable  director,  constructed  with  inclined  side  walls  and  vertical  ends,  the  latter  being  corrugated  or 
grooved  to  fit  the  ends  of  the  wick  tube,  as  a  means  of  securing  the  director  to  the  wick  tube,  and  fbr  direct- 
ing or  conveying  the  heated  vapors,  mixed  with  atmospheric  air,  to  the  sides  of  the  flame. 

130.  Haxgixo  Carriage Boi>u»;  Leman C.Miner,  Hartford, Connecticut. 

CUdm — ^Ist,  The  application  of  the  double-Jointed  shackle  to  the  front  axle,  whereby  the  vertical  poaitloo 
of  the  spring  and  axle  is  sustained,  and  tho  fifth  wheel  and  appendages  dispensed  witli.    2d,  Tlie  back  axle 
braces  with  double  Joints  to  admit  a  free  and  easy  vertical  motion  of  the  springs,  and^^supporting  the  axle  in 
Its  upright  position. 
ISl.  TnLCAnzixG  CAOimjaoirc;  Dnbols  D.  Parmelee,  City  of  New  York. 

Claim— Tho  preparation  and  use  of  the  ingredients  described,  wi£h  bromine,  whether  combined  or  not 
with  sulphur,  substantially  as  described. 
132.  SriAX  Pressure  Regulator;  A.  P.  Pitkin,  Hartibrd,  Connecttcnt 

Claim — ^The  fbrming  a  connexion  with  the  reduced  pressure  pipe  or  chamber,  a,  and  diapbngm  spring 
or  piston,  or  their  equivalents,  for  the  purpose  of  opening  and  closing  a  passage,  c,  between  the  high  and  re> 
duced  pressure  pipes  or  chamhera,  a  and  n,  as  described.  Also,  the  combination  of  passage,  q,  piston  or  valve^ 
rod,  lever,  diaphragm  spring  or  piston,  and  safety-valve,  arranged  to  operate  in  relation  to  each  other,  as  de- 
a^ibed. 
138.  Drtkhs  voe  0icmtnra  nri  Cuvn  m  Plougbi  ;  B.  B.  Pringle,  Ooventry,  New  York. 

Claim— The  arrangement  of  the  pin,  Ibather  or  rib,  spaoes,  clevia^  beam,  and  groove,  as  deserfbed. 
lU.  Ksn,  Ac,  FOR  PxAVCKitnins;  Joeeph  Hoflkcker  aad  Joseph  Richards,  City  of  New  York. 

Claim — ^lat,  The  construction  of  the  key-board,  by  substituting,  instead  of  the  usual  keys,  knob*  eon- 
Bceted  vlth  tka  main  loTeis.   2d,  The  pivoted  rod,  In  oomUnation  with  the  main  levers.   8d,  nie  constnio- 
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ttoB  of  tlio  dMMwr,  M  Mt  iirtb.   4Ui,  TIm  oooibwilKm  of  flie  Mfgw  aod  ita  aellan  mi  th*  dmpw,  m  d^ 

■cribed.    6th,  Tbe  oomtmotion  of  the  himiiiMr  Mid  its  action,  la  oonbinatlosi  wlUi  tha  priaoiptti  levw,  w 

difKrilMd. 

136.  Cup  pok  CABiuas  Tinxxs;  SanM  J.  Rlkar,  Harlem,  New  Tork. 

Claim— Kztending  the  plate  of  the  carriage  clip,  in  the  form  of  a  apring,  to  the  eye  of  the  afaafla,  aad 
caiuiDg  aaid  ipring  to  operate  on  the  aforeoaid  eye.  In  the  direotion  of  the  poll,  to  keep  the  parts  of  the  bolt 
and  eyo  in  contact. 

136.  Spuran  AND  SmrcHfB  Fltsm;  John  N.  Bawtell,  Chioopee,  Manachnaetta. 

Claim— A  flyer  for  aplnning  frames,  when  oonetnicted  eaaentially  in  the  manner  and  for  the  pmipaaea  aet 
forth. 

137.  Mkthod  op  YnmLATcra  Coex  Honsxs;  Noah  Seita,  Mellmore,  Ohio. 

Claim— The  arrangement  of  the  openinms  with  the  wire  grating,  in  combination  with  the  aeoondaiy  per- 
ibrnted  floor,  lathing,  and  ventilator,  as  let  forth. 

138.  Saw-sit  ;  Alex.  Shoemaker,  Carey,  Aaaignor  to  James  O.  Hnnt,  Reading,  Ohio. 

Claim — ^The  adjustable  arm  with  the  fingers  and  adjusting  screw,  in  combination  with  the  apring  trip- 
hammer. Also,  the  spring  and  the  trip-hammer,  in  combination  with  the  a4f  ostiDg  Ihune,  and  roUen,  and 
adjusting  screws,  when  arranged  aji  set  forth. 

139.  Co^srancTiNO  Shxr  Mxtal  Cofpixs;  Isaac  C.  Shnler,  Amsterdam,  New  Tork. 

Claim — 1st,  The  arrangement  of  strengthening  the  lower  part  of  a  sheet  metal  coffin,  by  folding  OTsr  and 
soldering  together,  consecutively  in  several  thicknesses,  the  surplus  metal  of  the  sides  aod  ends  of  a  sheet 
metHl  tray,  forming  a  rim  all  round  the  outside  circumference  of  the  base,  and  fiwtening  the  walls  of  the 
cofRn  firmly  thereto.  Also,  the  arrangement  of  ftisteoing  to  the  under  side  of  this  tray  or  bottom  of  the  ooflhi, 
the  fhimes,  for  the  purpose  of  stlflrcnlng  it.  2d,  The  arrangement  of  placing  on  the  inside  of  a  aheet  metal 
cofltn  a  metal  tray,  with  scrolled  edges,  which  rests  on  a  fianch  formed  by  turning  in  the  walls  of  the  eoOin 
all  mnnd  their  lower  cd^ps,  and  fast«*ning  this  train  firmly  thereto,  and  also  to  the  walls,  for  the  purpose  of 
strengthening  the  structure.  Also,  the  bars  for  strengthening  this  tray.  3d,  The  arrangement  of  acrolliag 
or  fnlding  outwardly,  nnd  soldering,  conmcutlvely,  each  fold  of  the  surplus  edges  of  the  walls  of  a  she«t  metsl 
cofllii,  furmiug  a  rim  all  round  the  upper  edge  of  the  walls,  for  the  purpose  of  strengthening  and  eecuring  the 
wmip  in  straight  linra  fur  jointing.  4th,  The  arrangement  of  forming  on  the  inside  of  the  upper  edges  of  tiie 
walls  of  a  shi'et  metal  coffin,  a  scrolled  rim  on  the  piece,  for  the  purpose  of  more  firmly  supporting  the  air- 
tight cover,  and  also  for  the  purpose  of  securing  the  cover  by  screws  as  well  as  by  solder  when  deairable.  6Ui, 
The  arrangement  of  fastening  on  the  outside  of  a  sheet  metal  cofl&n,  between  the  etiflfening  rims  of  the  upper 
und  lower  edges  of  the  walls,  the  studs  or  pillars  at  the  corners  and  along  the  sides  and  ends  in  any  roquir»l 
number,  according  to  the  size  of  the  coflln,  for  the  pnrposo  of  stiflTening  the  sheet  metal,  in  order  that  tlw 
structure  may  sustain  a  heavy  weight.  6th,  The  arrangement  of  scrolling  and  soldering  together  the  surplw 
( dges  of  the  air-tight  cover  of  a  sheet  metal  coffin,  and  beading  the  same,  which,  on  l>eing  turned  under,  serves 
to  fit  the  groove  as  well  as  to  stiflen  the  cover.  Also,  the  stiffening  ban,  as  descrilwd.  7th,  The  arrangvment 
of  pressing  a  recess  in  the  sheet  metal  all  round  the  windows  of  a  sheet  metal  coffin  for  receiving  and  sup- 
iwrting  the  glass.  Also,  the  arrangement  of  supporting  the  glass  by  a  flanch  formed  by  the  eztenalon  of  a 
second  inside  sheet  of  the  double  cover.  8th,  The  arrangement  of  fastening  the  glass  in  these  roceaaes,  by 
means  of  metal  sashes  fastened  to  the  coffin  lid.  Qth,  The  flanches  formed  on  the  outer  edgee  of  the  aheet 
metal  bilnds,  for  the  purpose  of  closing  the  metal  saah,and  securing  the  glsss  from  the  intrusion  of  dust,  and 
from  other  annoj'ancee,  lOtli,  I  am  aware  that  1  have  claimed  the  bi-section  of  a  hinged  cover  fbr  the  joint 
of  the  lid  of  a  sheet  metal  coffin,  according  to  the  breaks  in  the  side  walls— I  claim  the  cover,  as  appUcabla 
to  a  coffin  with  straight  side  walls  in  two  hinged  sections,  as  described. 

140.  SEEDI50  MAcnixBB ;  Andrew  Simmons,  Nora,  Illinois. 

Claim— The  arrangement  of  the  boxes  in  relation  to  the  agitator,  plates,  and  in  combination  therewith, 
the  hollow  drill  tooth,  the  several  parts  being  so  constructed  as  to  form  a  broad-cast  seed  planter  and  diilL 

141.  Machines  poa  Bixdixg  Grain  nr  Bundles;  James  D.  Osbom,  Constantlne,  Michigan. 

Claim — ^A  binding  knot  composed  of  three  loops  passed  through  each  other,  when  said  passing  of  the 
loops  through  each  otner  is  effected  by  machinery  driven  or  moved  from  any  of  the  moving  parts  of  a  har^ 
resting  machine,  and  whether  accomplished  by  the  means  herein  stated,  or  by  their  substantial  equii^ents. 

142.  Thb  CoNsntucnoM  op  Sisn  Runners;  John  M.  Spooner,  Springfield,  Massachusetts. 

Claim— Making  both  of  the  runners  and  the  bearers  of  a  sled  or  sleigh,  or  other  rimilar  vehicle^  of  one 
continuous  piece  or  rod  of  steel  or  other  metal,  as  set  forth. 

143.  Seeding  Machines;  Ence  Stlmson,  Plalnfleld,  Vermont. 

Claim— The  arrangement  and  combination  ef  the  shaft,  p,  box,  e,  shaft,  h,  arm,  o,  and  box,  n,  as  de- 
scribed. 

[This  inrention  consists  in  a  combination  and  arrangement  of  a  brood-cast  and  drill  and  hillMlistribnting 
device,  whereby  two  different  kinds  of  seed  may  bo  sow^  simultaneously— one  broad-cast,  the  other  in  bilis 
nnd  drills,  and  either  allowed  to  be  used  separately  when  desired.] 

144.  BRXECfl-LOADiNa  Fire  Arms  ;  AVm.  Mount  Storm,  City  of  New  Tork. 

Claim — Such  an  arrangement  of  the  links,  as  described,  and  their  connexion  with  the  breech  piece  and 
lever,  that  they  shall  Jam  forward  and  firmly  hold  the  former  against  the  rear  of  the  bore  of  the  barrel  after 
it  has  ceased  its  motion  transversely  to  the  latter,  and  vice-versa,  release  the  breech  piece  (in  opening  the 
breech)  before  Its  movement  commences.  Also,  the  perforated  breech  piece,  in  the  manner  described.  Also^ 
nrran^ng  the  horn  or  head  of  the  hammer,  in  the  manner  described. 
146.  Tax  RmniXNO  Gear  op  Sleds;  R.  Sutton,  East  Avon,  New  Tork. 

Claim— The  arrangement  and  combination  of  the  sliding  coUar,  rods,  reach,  sUdlng  bolster,  pendant^ 
links,  and  runnen,  as  described. 

146.  Stop-oock  ;  Isaac  C.  Tate,  New  London,  Connecticut. 

Claim— The  application  of  the  spring,  in  the  maimtr  set  forth,  and  for  the  pnipose  dasecfbed. 

147.  Wbipputree  Hooes;  Lewis  G.  Tsrry,  Chenango»  New  Tork. 

Claim— A  hook,  pivoted  or  hinged  to  its  supporting  eye,  which  Is  cut  awar  or  flattened  on  its  hack.  In  tie 
manner  deacribed,so  that  the  point  of  the  said  hook,  being  in  contact,  or  nearly  so^  with  its  said  holding  eye. 
win  securely  confine  a  link,  a  ring,  a  staple,  •  trace^  or  simihur  oMJect^  in  all  position^  excepting  whan  tiurasd 


Digitized  by  VjOOQIC 


American  PatewU  which  is9tted  in  June^  1859.  161 

tack  upon  the  wfd  flattmed  or  eooentrlo  part  of  the  eye,  as  Mt  forth.  Alio,  ttie  right,  in  addition  to  the  ahoro* 
to  80  oonatruct  tho  hook  aiid  eye  that  the  book  sliall  bnve  but  one  motioo,  vlx :  a  horizontal  motion  directly 
arottud  the  circle  formed  by  tlie  aaid  eye,  ao  that  tho  said  hook  shall  not  drop  or  work  from  aide  to  Bide>-ana 
theezduaive  rl^ht  to  nae  (he  aame  In  fither  or  both  tho  forma  abore  mentioned  and  deacribed,  for  all  pnr- 
poies  for  which  they  may  or  can  be  used,  when  conatmcted  aa  set  forth. 

148.  Cdltitatobs;  Joseph  Tbirlwell,  Qaleabarg,  Illinoia. 

Claim— The  arrangement  of  the  Aume,  the  Iron  bowa,  the  hinge  bow,  the  tongoa  braces,  and  lifting  chain, 
when  conatmcted  in  combination  for  the  purpoaea  aet  forth. 

149.  Sbdim  llACiiDnES ;  Franklin  Teal,  HallettaflUe,  Tbxaa. 

Claim — lat.  The  arrangement  of  the  windlass,  tho  hand  lever,  h,  and  the  lerer,  v,  In  combination  with 
the  Nmoothinx  roller,  the  hopper,  and  the  hnrrow,  and  in  each  relation  to  the  driver's  seat,  that  they  can  b« 
oporated  tnm  the  same,    2d,  The  oombiaationof  the  Ua  cylinder  with  the  hopper,  aa  described. 

rrhe  hopper  box  in  this  inTention  la  arrangMl  with  a  harrow  and  a  smoothing  roller  In  soch  a  way  that 
all  ot  them,  or  each  for  itselt  can  be  operated  flrom  tho  driver'a  seat,  tho  hopper  box  being  hinged  and  pro- 
Tided  Willi  a  lerer,  wliereby  the  box  can  be  brought  in  snch  a  poaition  that  the  flap  board  or  valve  is  not  op<?ned 
by  the  cam  or  that  tiM  same  is  opened  for  the  purpose  of  discharging  seed,  and  the  harrow  is  suspended  ttam. 
a  rope  or  chain  in  such  a  manner  tliat  tlie  name  can  be  lifted  clear  from  the  ground  by  means  of  a  hand  lover 
that  can  be  readied  from  the  drivor's  seat,  and  the  smoothing  roller  is  attached  in  such  a  way  that  it  can  be 
rnlaed  from,  or  lowered  to,  the  ground  by  means  of  a  windlass  that  la  operated  by  a  handle  from  the  driver's 
seat.] 
UO.  ftuLMAB  Cab  Gouruirw;  David  Warren,  Oettysburgh,  Penni^lvania. 

Claim— The  arrangement  of  the  a^lnstable  plate,  aa  constructed  wfth  the  pin,  arm,  rock  shaft,  and  guards^ 
when  operated  substantially  in  the  manner  set  forth. 

151.  Rocs  Drills;  Lyman  White,  Davenport,  Iowa. 

Chdm— 1st,  Placing  the  bearinss  of  the  shaft  to  which  the  box  and  drill  carriage  are  attached  In  bar, 
which  are  fitted  in  annular  parts  of  tlio  supports,  and  arranged  so  as  to  admit  of  the  focile  adUuatment  (rf  the 
drill  to  any  angle  or  position  required.  2d,  The  employment  or  use  of  the  racks  on  the  bora.  In  connexion 
with  the  wheels  on  the  shaft,  the  screws  attached  to  the  sliding  bearings  by  the  bars,  the  wheels  on  the  upper 
ends  of  the  screws  and  the  pins  on  the  cranks,  arranged  as  shown,  to  feed  the  drill  to  its  work. 

152.  Cah  Coupluqs;  Qilbert  Tates,  West  Dresden,  New  York. 

Claim— The  combination  of  the  dmina  and  chispe  with  the  bent  and  lifting  rods,  grooved  parts  and  chains^ 
arranged  in  relation  to  each  other,  in  the  manner  set  forth. 
163.  OBAnr-HULLme  Machiks;  Wm.  Zimmerman,  Qnincy,  Illinois. 

dabn — ^Tho  conduita  arranged  to  receive  the  grain  scoured  or  operated  upon  by  the  llcat  or  each  revolv- 
lag  scourer,  ahen  operated  on  a  horixontal  shaft,  and  conducted  to  the  centre  or  central  part  of  the  seoond 
or  next  revolving  scourer,  and  so  on  in  succession  through  the  whole  series  of  scourers,  until  it  passes  out  of 
the  machine. 
IM.  Orai:v  Biira;  Daniel  D.  Badger  and  W.  S.  Sampoon,  Assignor  to  Daniel  D.  Badger,  CHy  of  New  Tork. 

ChUm — The  arrangement  and  combination  of  the  metallic  bins.  In  the  manner  described. 
U5.  HAcnnrxs  poa  Shafino  tu  Backs  or  Bookb  ;  John  £.  Coffin,  Assignor  to  A.  Q.  Gorrish,  Portland,  Me. 

(^aim— 1st,  The  anangement  of  the  sliding  holding  Jaws  and  the  reciprooating  roller  oarriage,  as  de- 
scribed. 2d,  Combining  the  toggle  mechanism  which  operates  the  chunping  Jaws,  and  the  screw  which  ope< 
ratiis  the  roller  carriage  with  a  cam  and  pulley,  or  its  equivalent,  on  the  same  shaft.  In  such  manner  aa  to 
make  a  machine  for  shaping  tho  backs  of  bodts,  which  is  perfectly  continuous  and  automatic  in  its  operation, 
and  to  and  from  which  the  books  only  require  to  be  introduced  and  removed  by  the  attendant  at  the  proper 
atage  in  Its  operation,  as  deacribed. 

IM.  MAcanvB  for  Cumxo  Ini>ia  Robbxe  vno  Tbkkam;  Joseph  W.  Oox,  Maiden,  Massachusetts^  Assignor  to 
Horaoe  II.  Day,  City  of  New  York. 
Claim — ^lat.  In  combination  with  the  concave  rotary  cutter,  the  employment  of  a  tube  placed  In  the  con- 
cavity thereof  for  the  discharge  of  a  jet  of  water  against  the  cutting  edge.  2d,  The  carriage  with  its  divided 
damps  and  follower,  in  combination  with  a  rotary  cutter,  or  any  equivalent  cutter,  for  the  purpose  set  forth. 
Sd,  And  finally.  In  combination  with  the  carriage  clamp  and  foUowor,  the  mechanism,  or  any  equivalent 
thereof  for  operating  the  follower,  as  descritied. 

167.  MAOHiint  roB  Boanro  BLiiin  Stilu;  Daniel  Dunham,  Assignor  to  D.  D.  Sweet,  James  Bromily,  and  S.  W. 
French,  Pawtucket,  Rhode  Island. 
Claim— lat.  The  rack,  or  Ite  equivalent,  in  combination  with  the  eliding  oarriage  and  with  the  dog,  as 
described.    2d,  The  le^-er,  arranged  with  the  noa^  in  such  relation  to  the  treadle  that  by  its  action  the  dog 
Is  operated,  aa  specified. 

158.  TBip-HAinfEB«;  Bennet  Hotohklss,  Assignor  to  self  and  I*.  8.  Collins,  New  Haven,  Oonneotlcnt 
daini — ^My  improved  means  of  operating  the  hammer,  that  is,  by  an  air  spring  oylinder,  or  Its  equiva- 
lent, applied  to  the  piston  and  combined  with  mechanism,  by  which  a  rapid  redprocating  rectilinear  motion 
may  be  imparted  to  such  cylinder,  essentially  in  manner  and  so  as  to  operate  the  piston  and  hammer,  as 
spiffed.  Also,  In  combination  with  the  piston  trip-hammer,  the  air  spring  cylinder  and  the  mechanism  for 
hnparting  to  tho  latter  redprocating  rectilinear  motions,  as  descrilied,  mechanism  for  varying  the  altitude  of 
the  path  of  movement  of  the  cylinder,  under  circumstances  as  explained,  such  mechanism  as  above  described, 
eonsisting  of  an  eccentric  bearing  nhaft  applied  in  boxes,  and  to  the  crank  shaft  of  the  cylinder. 

159.  CoxposiTiox  FOB  CiMximKo  IBON ;  Job  Johnson,  East  Brooklyn,  New  York,  Assignor  to  Charles  D.  Archi- 

bald, liondon,  England. 
Claim— The  oombination  and  use  of  lime,  bone  dust,  and  charooal,  in  the  manner  and  for  the  purposes 
described. 

160.  SnsrKnvo  Tops;  Francis  Mil  ward,  Assignor  to  H.  Homan,  W.  L.  Thomas,  and  D.  D.  Hardy,  Clnrfnnati, 

Ohio. 

dalm — A  combined  gyruscope  and  spinning  top,  constructed  In  the  manner  set  forth. 
18L  flnniaro  MAomiras;  Daniel  NIchds,  Assignor  to  Charles  and  Edward  Rumley,  Onarga,  HUnds. 

Claim— ^The  combination  and  arrangement  of  hinged  bars,  slotted  arc^  driving  wheels^  and  anzUitty  N^ 
hopper,  whan  the  same  are  amoged  In  the  nuumar  specified. 

14» 
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1Q8.  Bauaa  Vmul  wob,  Jcwbat;  John  8.  FnaiiMr,  iMignor  to  aelf  and  ClMrlet  &  Gnmn,  FroTldanc^ 


Gbdm— The  omploTment  of  •  tepering  dl«,  In  combination  with  the  preesare  rollen,  ni  specified. 

165.  AnAoranm  ton  Al&bs  Gloceb;  X.  T.  Qnimby,  Anignor  to  self  nod  Newton  Brooke,  New  Ipewk^ 

New  Hempehire. 
Obdm— 1st,  The  wheel,  or  its  equlralent,  hering  a  series  of  prqiections,  which,  or  some  of  whtck,  can  he 
eovered  op  or  removed,  and  operating  iu  combination  with  th«  hammer,  as  deecribed.   2d,  The  arraBgeBent 
of  the  slidee  to  operate  In  combination  with  the  wheel  and  with  the  hammer,  in  the  manner  spedfled. 
164.  Oosif  HABYums;  George  W.  Richardson  and  James  W.  Whiter  GrBTrille,  Aaslgnon  to  aelYes  and 
Geoi]ge  H.  Weed,  White  County,  Dllnoia. 
Claim— The  combination  of  the  gathering  wheels,  terete  rollen,  stripping  plates,  and  gnide  plates,  as 
•et  forth.    Also,  the  combination  of  the  fonder  or  gnide  plates,  meeting  the  iMints  of  the  roUcra  with  the 
terete  rollers  and  stripping  plates,  as  set  forth. 

166.  WAnEE-WHSiL;  Robert  Ross,  Assignor  to  self  and  Oeoige  J.  Stannard,  St  Albans,  Yennont. 

Claim— The  plate  or  gate  placed  within  the  water  penages  of  the  wheel,  provided  with  the  rertical  pf»- 
Jections  at  the  Issnos,  and  attached  to  the  rod  within  the  shaft  of  the  wheel,  as  set  forth. 
160.  Raileoad  Cars;  Henry  Webb,  Assignor  to  S.  L.  Wilder,  Dncinnatl,  Ohio. 

Claim— The  angular  rail,  when  oonstrncted  so  as  to  be  oonrertible  and  present  a  new  snrihce  after  the 
flist  surftoe  has  been  worn  out,  in  the  manner  specified. 

107.  MsANB  roB  AcrnATDfo  Motabu  Pabxs  or  lax  Abms;  Thomas  BaOej,  New  Orleans^  LoaWann  ;  patsnted 
in  England,  December  3, 1858. 

Clalu— Combining  a  toothed  wheel  or  pinion  on  a  trsTeling  oentre^  and  working  between  gnides  with  a 
pair  of  racks,  one  of  which  is  stationary  and  the  other  movable,  having  connected  to  it  the  part  of  the  file 
arm  to  be  moved,  the  toothed  wheel  changing  its  position  or  trawling  in  the  same  place  with  the  i^dea. 

JT7NB  21. 
166.  TsntLVUxsn  fob  Gauqixo  Casks;  John  K.  Barney,  Warren,  Rhode  Island. 

Claim — The  calliper,  the  slides,  the  triangular  calliper  bracket  and  pins,  and  their  combinations  in  the 
Instrument,  by  which  the  true  diameter  at  the  bung  of  any  cask  can  be  obtaln«  d,  however  thick  the  sedi- 
inent  therein  may  be.    I  do  not  confine  myself  to  tlie  particular  manner  of  fhstening  the  pacta  in  the  inetre- 
ment,  but  to  the  principles  of  the  construction  of  the  Instrument. 
160.  SUDB  Talvu  fob  Stxax  Exqutxb;  R.  C.  Bristol,  Chicago,  Illinois. 

Claim— The  construction  and  arrangement  of  the  partial  rollers  when  sustained  in  their  nwpertive  posi- 
tiens,  in  the  manner  set  forth.  Also,  the  described  arrangement  of  the  sapported  back-piece,  loose  ftcc-pleoe. 
cut-off  means,  and  the  united  passages,  in  the  respective  parts,  a  b,  whereby  the  parts,  a  B,ars  allowed  to  wort 
to  a  limited  extent  relatively  to  each  other,  without  alTecting  the  action  of  the  steam,  nor  allowiuf;  aa  escape 
of  the  same  through  the  Joints.  Also,  in  oonnezion  with  the  above  arrangement  of  the  several  paria,  the 
described  method  of  adjusting  the  parts,  a  b,  relatively  to  each  other,  that  is  to  say,  working  the  parts,  a  b. 
for  a  period  In  a  ft-ee  relation,  and  then  tightening  the  union  by  the  set-screws,  or  their  equivalents,  nntfl  ii 
beoomes  rigid,  as  deecribed. 

170.  SuoAB  Mnu;  John  Burge,  Terre  Haute,  Indiana. 

Claim— The  combination  and  arrangement  of  one  large  and  two  or  more  small  cylinders,  with  the  strip- 
pers  for  stripping  the  leaves  off  the  cane,  and  the  scraper  or  separator  for  cleaning  the  cylinder  and  carrying 
<^  pressed  cane,  the  whole  constructed  ss  described. 

171.  DoVBLi  SsAiinra  MACirorB;  William  Burton,  Casenova,  New  Tork. 

Claim— 1st,  The  use  of  a  working  head,  in  combination  with  a  disc  or  **  former,''  when  arranged  to  pro* 
duoe  an  outward  or  eccentric  draft,  and  at  the  same  time  accompUsli  the  turning  down  of  the  doable  neais. 
as  set  forth.  2d,  The  working  head,  in  combination  with  the  shaft,  which  is  a4iustable  up  and  down,  and 
snnports  a  tapper  or  straight-aided  ** former"  or  disc,  and  with  the  working  head  flnune  adiuatable  loni^tadi- 
natay,  as  set  forth. 

172.  Boilbb;  0. 8.  Camp,  Vairflcld,  Iowa. 

Claim— A  boiler  made  of  double  walls,  and  a  single  top  and  bottom,  said  top  having  flandMS  tofltagalnsr 
aach  wall,  and  the  communication  between  the  Interior  of  tlie  inner  boiler  and  the  apaa»  between  the  waUa 
being  made  by  closed  passsges,  such  as  described. 

175,  Razlwat  Chaibs  ;  Marion  Carpenter,  Cincinnati,  Ohia 

Claim— The  combination  of  the  lugs  with  the  base  piece  for  susCalniag  theelastiecttskfon  aiadits  AOow^ 
In  the  manner  set  forth. 
174.  SusAB  Hills  ;  J.  W.  Chapman,  Trinity  Springs,  Indiana. 

CUim— The  combination  and  arraneement  of  the  forked  lever  cmshlng  wheels,  bsarings  and  tabls  sr 
bed  timber,  the  table  being  prepared  wid^  notches  to  receive  the  prctfeetions  on  the  sect  of  the  bearfu^i  aad 
key-wedge,  as  set  forth. 

176.  BimroLi  Macbiki;  C.  G.  Conover,  JeiTorson,  Wisconsin. 

Claim— 1st,  The  employment  or  use  of  the  fence,  in  combination  with  a  reciprocating  splitting  knifoaad 
reciprocating  or  shoving  plate,  arranged  to  operate  as  set  forth.  2d,  The  reclproeating  splitting  kniflb,  shov- 
ing plate,  tapering  knives,  Jointors,  and  clamp,  combined  and  arranged  to  operate  as  specified.  3d,  Opnating 
the  bolt  carriage  by  means  of  the  revolving  arm  on  the  shaft,  and  the  obliquely  tootlwd  rack  at  the  nnfcisMfc 
of  the  carriage,  aa  described. 

176.  Stbaw  Cvrbbs  ;  Reuben  Danieis,  Woodstock,  Tennont 

Claim— 1st,  The  combination  with  the  roller  of  the  convex  teeth,  having  the  s^jor  dfawfter  of  their 
bases  amnged  parallel  with  the  axis  of  the  roUer,  aa  described.  2d,  The  arrangement  and  ccmhjnation  of 
the  roller,  cutter,  and  cylinders,  as  described. 

177.  Htnuso  Clovxb;  Nathaniel  Eames,  Hanover,  Pennsylvania. 

CUdm— The  combination  of  the  screen  with  the  cylinder,  when  said  cylindar  ii  provided  with  a  i 
groove  and  a  «plnl  strip  of  rubber,  oonftnicted  in  the  manner  spedflad. 
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17S,  OosmBTDia  BicinoGAxiira  mo  AunvAn  Gbculab  Monox;  Ileory  Xhrarfiild,  GLij  of  New  Tork. 

Cbdm — Ut,  Arranging  the  loTer  and  dog,  in  combination  with  the  grooTed  wheel,  or  its  equlTalent,  in 
8Rch  a  manner  that  the  dog  acta  on  the  wheel  entirely  independent  fnoii  the  centre  or  hub  of  the  wheels  ami 
that  the  lever  can  be  brought  In  such  apoeition  aa  to  impart  motion  tu  the  wheel,  in  either  direction,  as  apeci- 
fled.  2d,  In  combination  with  the  lever,  dog,  and  wlieel,  I  claim  the  arrangement  of  the  groove,  ur  its 
equivalent,  in  the  hub  of  the  wheel,  for  the  purpose  of  keeping  the  dog  in  the  proper  positloni  and  to  prevent 
tlie  lever  from  tipping  over  sidewiae,  as  specified. 

179.  Cbbu  Pbissis;  A.  H.  £mery,  Mexico,  New  Tork. 

Claim — The  method  of  moving  the  follower  upwardis  by  means  of  the  weight,  the  cords,  and  the  pulleys, 
amused  as  desoiibed.  Also,  the  arrangement  of  the  arm,  the  ratchet,  the  pinion,  the  crank  arm,  together 
with  the  wheel,  with  the  cogs  either  on  the  inside  or  outside,  arranged  as  described. 

180.  8  (SH  FmKMiBS ;  A.  IL  Emery,  Mexico,  New  York. 

Glaim^The  construction  of  a  window  sash  spring  and  fiistoner  of  drawn  pipe,  with  the  end,  g,  and  the 
end,  h,  arranged  and  tastened  therein,  as  described.  ALso^  the  coustxnction  of  the  kuob-rod  or  bolt,  as  de- 
Mribed. 

181.  Attachmxxt  or  Havdles  to  Tnr  Pails;  Thomas  Evans,  Watkins,  New  York. 

CUim— Forming  metalUc  ears  for  iMtils,  buckets,  and  other  veeeels,  with  concentric  angular  corrugations 
sontMinding  the  bail  orifice,  in  combination  with  the  flattened  hook,  the  end  of  the  bull,  provided  with  an 
additional  bearing  against  the  surfkoe  of  one  or  moreof  siiid  corrugations,  and  the  drop  opening  or  downward 
continuation  of  the  outer  corrugation,  in  the  manner  described. 

182.  Corn  Plaotku;  P.  IL  Freyllnghonaen  and  J.  O.  Ileilman,  Johnstown,  Pennsylvania. 

Claim — The  perforated  wheels,  o,  when  hung  to  the  sliding  bars,  and  situated  in  respect  to  the  hopper, 
and  wheels  H,and  otherwise  arranged  asset  forth,  so  that  on  moving  the  said  bars  Inwards,  the  wheels,  u,  may 
be  drawn  out  of  gear,  and  the  orifices  of  the  hopper  at  the  same  time  closed  by  the  wheels. 
153.  Boll  fok  Fobwro  Ti&u;  J.  U.  Gage,  Nashua,  New  Hampshire. 

Claim — ^Ihe  cnmbination  of  the  flanch,  b,  recess  or  depression,  o,  wide  shoulder  or  tread,  i,  flanch,  c,  end 
short  shoulder,  d,  with  a  secies  of  thin  metallic  discs,  said  parts  being  constructed  relatively  tu  each  other,  in 
the  manner  set  forth. 
184.  RR0B18  FOft  tttSftUAJHQ  CoAL  Oos;  H.  P.  Qsugembre,  Alleghany,  Pennsylvania. 

Claim — ^Ist,  The  use  of  an  L-ebaped  retort  combined  with  charging  tK)xei»,  crusher,  and  discharging  tube 
capable  of  being  subjected  to  a  degree  of  temperature  at  the  end  of  the  horizontal  part  at  which  tlie  reaiduum' 
of  the  sabataoce  under  treatment  is  discharged  higher  than  at  the  upright  part  at  which  the  coal  is  charged, 
the  whole  so  arraugt^  as  to  avoid  the  admission  of  atmospheric  air.  '2d,  The  combination  with  my  retort, 
constructed  as  describudjof  a  crusher  suited  to  the  material  to  be  distilled,  placed  witiiin  the  retort  at  a  point 
intermediate  between  the  points  where  the  heat  is  highest  snd  lowest,  for  tiie  purpose  of  bresking  up  the  cooL 
or  other  substance,  before  the  proc^-ss  of  distillation  is  complete, 
l&a.  Sxwuca  Macoinss;  H.  IL  Goodwyn,  New  Orleans,  Louisiana. 

Claim — 1st,  The  combination  of  the  loosely  fitted  doable  conical  sleeve  with  the  soft  leather  or  elastic 
backed  and  b«aring  eye,  and  a  spring  pressure,  whereby  the  spool  is  brought  to  a  proper  centre,  and  the  re- 
quisite tension  produced,  the  cone  sleeve  revolving  simultaneously  .with  the  spool  and  pivoted  arm,  and  the 
friction  or  tension  being  obtained  by  the  action  ot  the  outer  end  of  the  double  cone  against  the  elastic  eye,  in 
the  manner  described.  2d,  The  arrangement  with  the  above  of  the  pecnliar  spring  pressure  deecritx-d,  con- 
sisting of  the  pivoted  or  rocking  standard,  rod,  spring,  and  rosette  or  nut,  for  o])eration  together  and  with  the 
spool,  in  the  manner  described.  3d,  The  attachment  to  the  stationary  shell  or  outer  cose  of  the  tension  arm, 
in  the  manner  described.  4th,  Hanging  the  bobbin  on,  and  so  as  to  rotate  together  with,  a  cylinder,  when 
the  same  id  combined  with  a  spring  Inducing  friction  in  the  run  of  the  bobbin,  and  operating  In  ounnexiou 
with  a'  tension  arm  or  elbow  acting  on  the  thread  from  the  bobbin,  as  described. 

186.  Appakatds  fob  HxATiNa  Buildings;  S.  F.  Gold,  Cornwall,  Connecticut. 

Claim — Constructing  the  generator  of  a  series  of  similar  cast  metal  sections,  each  complete  in  itself,  and 
nnited  substantially  as  described,  so  that  the  capacity  of  the  generator  will  be  governed  by  the  number  of 
sections  used,  and  may  be  increased  or  diminished  by  adding  or  removing  any  desired  number  of  the  internal 
sectiuns.  Also,  constructing  these  sections  so  that  when  united,  there  will  exist  the  chambers  rising  above 
the  water  line  and  out  of  the  draft  of  the  furnace,  as  set  forth.  Further,  in  combination  w^ith  the  generator, 
tlie  supplementary  steam  chambers  made  up  of  flat  cost  metal  sections,  as  specified. 

187.  TaNWZivo ;  Jacob  Gove,  Milford,  New  Hampshire. 

Claim — Stirring  the  liquor  or  tanning  fluid  in  the  vat  by  moans  of  a  stirrer,  constructed,  arranged,  and 
operated  in  the  manner  set  forth. 

188.  MACHI3IB  FOB  CoAMFBRiiiQ  Babbxl  Hbajm  ;  John  Greenwood,  Bochester,  New  York. 

Claim — ^The  arrangement  of  the  sliding  frame,  clamps,  cam,  lever,  and  gearing,  in  oonnaxion  with  the 
clicalar  disb-abaped  saw  and  cutters,  arranged  for  Joint  operation,  as  specified. 

189.  BLBCTBO-BfAOicino  MAoaiiiB;  Thomas  Hall,  Boston,  Massachusetts. 

Claim — The  combination  of  the  spring  connecting  bar  and  the  switch,  placed  between  the  machine  and 
the  hattery,  and  operating  with  reference  to  each  other,  as  described. 

190.  CoiciVBoruro  «"  Ibom  OnoBBS  op  Bbidois;  Joel  T.  Ham,  Covington,  Kentucky. 

Claitu — lair  Combining  the  posts  and  braces  with  the  cords  by  means  of  the  metal  saddles,  and  the  metal 
stirmps  or  straps,  applied  as  described,  whereby  the  expansion  and  contraction  of  the  cords,  posts,  and  braces, 
by  changes  of  temperature,  is  provided  for.  2d,  The  India  rubber  blocks  or  springs^  appUed  between  metal 
blocks.  In  combination  with  the  saddles  and  stirrups,  as  set  forth. 

191    QVAXD  FiNOBBS  FOB  HABrBBRBfl;  A.  Hotchkiss,  Sharon,  Oonnecticat,  and  John  P.  Adriaooe^  dtj  of 
New  York. 

Cbdm ^lat.  The  angular  cavity  for  the  fk^  admission  of  the  front  end  of  the  ftce  plate  to  permit  ita 

■boiildera.  at  tbe  rear  end,  to  be  inserted,  whereby  the  ends  of  said  plate  are  firmly  secured,  in  the  manner 
specified.  2d,  Confining  the  back  end,  c*,  of  the  steel  fiiee  plate,  by  bending  down  the  metal  of  the  finger  upon 
tCs  reversely  beveled  edges  of  o'',  in  the  manner  described. 
192.  Tbaob  FAsnnB;  Daniel  H.  Hull,  PlantsvlUe,  Connecticut. 

ClaliA— Tb*  oomblnation  and  amngement  of  metal  plate^  spring  latcfai  springy  and  knob,  in  th«  i 
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193.  Skow  Plovobs  tor  Rahboam;  W  8.  Huntington,  AndrewBTllle,  New  Toi%. 

Claim— -Tlie  employment  or  use  of  tho  plates  or  scrapere  attached  to  arms  of  the  ahaftfl*  whfcb  shaftn  haw 
8piiug8  attached,  and  are  connected  to  an  at^ usting  bar  by  means  of  the  arms  and  xxmIb,  the  whole  btfing  ap- 
piled  to  a  car,  and  arranged  to  operate  as  i»et  forth. 

194.  Tools  roR  Fastjbxino  Bale  Hoops;  £.  A.  Jeffrey,  Coming,  New  York. 

Claim— Ist,  The  employment  or  use  of  the  combined  pliers  and  die,  arraoged  as  set  tnth.  2d,  Tlie  oon- 
binatlon  of  the  pliers  and  hammer  with  the  pliers  and  die,  arranged  fiir  joint  oparattonf  as  described. 

195.  Chaxfouito  Tool;  Wm.  Johnson,  Jr.,  Ilampstead,  New  Hampshire. 

Claim— Supporting  the  knife  and  a^jastlng  It  with  reference  to  the  sole  rest  and  the  edge  beftrer,  tIs:  by 
means  of  a  carrier  and  a^nsting  screws,  applied  and  arranged  with  rcq>ect  to  tlie  sole  rest,  the  edge  bearer, 
and  the  presser,  as  described. 

196.  Apparatus  pob  Ccmva  Tikth  nr  Saws;  K.  H.  Klnne,  Uezioo,  New  York. 

Claim— The  moTable  curved  switch,  In  coi\}unction  with  the  curved  groore,  Ibr  the  parpoae  of  adaptlBg 
the  machine  to  the  cutting  of  teeth,  on  setting  or  sharpening  the  teeth  of  straight  as  well  as  circnlAT  eavk 
Also,  operating  and  feeding  the  burr,  by  means  of  the  shaft  turning  within  the  hollow  screw  shaft,  when  ap- 
plied to  a  saw  sharpener,  in  the  manner  de8cribe<i.  Also,  the  bed-piece  or  anvil,  for  the  purpose  of  supporting 
the  saw  teeth  while  being  sharpened.  Also,  in  combiuation  with  the  burr  and  the  anvi^  the  damps  fiw  gsng* 
iug  aiyl  firmly  holding  the  saw  whilst  being  acted  upon,  as  described. 

197.  Ship's  Capstan;  David  Knowlton,  Cbmden,  Maine. 

Claim — Fixing  tho  shafts  of  the  stud  gears  In  a  revolving  plate  arranged  to  turn  with  the  barrel  and  besd 
when  they  are  locked  together,  and  to  be  stationary  when  they  are  unlocked,  in  oomMaatlon  with  two  stud 
gears,  by  which  the  head  and  barrel  are  turned  in  the  same  direction  when  ussd  asa  geared  or  simple  capstsa. 

198.  EXHiBinox  Kockxt;  Andrews  Lanergan,  Boston,  Massachusetts. 

Claim— Making  the  rocket  with  a  match  arranged  and  fixed  In  the  choke,  and  protected  or  ooverpd  by  a 
plane  or  thin  disc,  having  no  opening  into  the  choke,  nor  any  cavity  or  recess  to  hold  the  match  or  catch 
sparks.  And  I  particularly  claim  attaching  the  match,  as  described,  to  the  Inner  surfiice  or  side  of  the  cfeiks, 
or  arranging  tho  attachment  therein,  and  with  respect  to  the  lower  end  of  the  match,  the  same  not  ooly  en- 
abling th«^  match  to  be  confined  to  the  choke  of  the  rocket,  but  to  have  a  portion  of  it,  after  breaks^  of  ths 
cap,  capable  of  being  bent  dowuwttrd  ont  of  the  choke  into  a  convenient  position  fbr  being  fibred. 

199.  Slid  B&akb;  Albertus  larrowo,  Cohocton,  New  York. 

Claim— 1st,  Constructing  the  brake  eyes  in  the  peculiar  form  shown  and  described,  ad,  Tbe  eombinatifla 
of  the  brake  eyes  with  the  bmke,  as  described. 

200.  Whip  A3n>  Ijne-holder  por  Gcisiko  Hossxs  withovt  ths  en  or  thr  Hands;  Lndns  Loavenwortl^Tn* 

mansburg,  New  York. 
Claim — ^Tho  arrangement  of  the  rein-hooks  or  knobs  which  are  united  by  one  or  more  cross-bars  or  bnon, 
and  which  are  provided  with  a  whip-eorket,  ur  without  the  same,  in  such  a  manner  that  a  frame  is  fbriMd, 
which,  by  the  aid  of  suitable  shoulder  straps,  or  their  equivalents,  may  be  secured  to  the  body  of  a  pczsoo, 
as  described. 

201.  Cork  Machinr;  Harvey  Locko,  South  Bnetnn,  Massachusetts. 

Claim— Ist,  Tho  employment  or  use  of  a  reclprocatlnir  kuife-stock,  when  provided  with  neceesary  knIvM, 
and  armngod  in  combination  witli  a  rotiitiug  mandrel,  travorsiDg  clamp,  and  feed-spout  or  troo^Ii,  so  that  as 
the  knife-Slock  moves  biick  and  forth  pieces  of  cork  will  bo  cut  from  the  bar  or  slab,  and  said  plecce  tvned 
in  suitable  coniail  form.  2d,  In  connexion  with  the  reciprocating  knlfe^tock.  attaching  the  mandrel  and 
head  to  an  acUuatnblc  bar  fitted  in  tbe  framing,  and  arranged  so  as  to  admit  of  tbe  a^lustlng  of  the  pieces  of 
cork  more  or  lem  obliquely  with  the  knife,  and  vary  tho  biper  of  the  corks  as  may  be  desired.  3d.  Placing 
the  clamp  in  a  reciprociitiug  plate  oiienited  by  the  lever,  Q,  irom  tbe  wheel,  and  tbe  lever,  R,  from  the  redp- 
Tocating  knife-stock,  R,  for  the  pnrpom  of  giving  the  traversing  movement  to  said  chunp  to  convey  dte  pseces 
of  cork  from  the  jaws  to  the  mandrel. 

202.  WiND-mus ;  James  K.  Lum,  Skookumcfauck,  W.  T. 

Claim — The  employment  or  use  of  the  fly  or  frame  placed  on  the  arbor,  and  having  the  ends  of  the  coid 
passing  through  It,  and  attached  to  said  arbor,  stdd  cords  being  also  attached  to  the  rope  of  the  weight,  tim 
fly  being  operated  by  tho  wind-wheel,  in  such  manner  as  to  admit  ui'a  simultaneous  rotation  of  the  arbor. 
903.  euNMNG  Mills;  J.  C.  Lyons,  Auburn,  and  Henry  F.  Phillips,  Seneca  Vails,  New  York. 

Claim— Ist,  The  arrangement  and  combination  of  the  claap,  pin,  screw,  hand-wheel,  and  shaft,  wkcreby 
the  said  shaft  and  grinding  cone  may  be  readily  adjusted  and  firmly  secured,  whether  the  machine  ia  in  ope- 
ration or  at  rest.  2d,  The  arrangement  and  combiuation  of  tbe  double-flanched  pulley,  sfiaft,  fork,  rvjd,  aind 
shell,  as  described,  so  that  by  tlie  ai^nstment  of  the  shaft,  the  sfaoU  will  also  be  adjusted. 

[By  the  use  of  this  mill  grain  mtiy  be  ground  finer  or  coarser,  as  desired,  for  the  hub  of  tho  band-wbeel 
is  provided  with  a  scri'w,  that  Is  placed  in  such  connexion  with  tbe  grinding  cone  and  corn-cracker  that  by 
turning  the  hand-wheel  the  shaft  receives  a  longitudinal  sliding  motion  that  s4|nsts  the  oone  to  grind  toa^y 
d^ree  of  fineness,  and  its  free  rotaticm  is  not  interfered  with.] 

204.  Potato  Diqqrrs;  Perry  Marcy,  Tunkhannock,  Pennsylvania. 

Claim— The  arrangement  of  tbe  inclined  smooth  belt,  tightening  pnllej,  ebidd,  ratdiei  wheel,  levsts^ 
and  iMirs,  provided  with  teeth,  constructed  in  the  manner  set  forth. 

205.  Construction  op  Drivino  Shapts  por  Mills,  ConoR  Oins,  Ac.  ;  James  Massey,  Thomasvllle,  GeorfEia. 
Claim— Suspending  tho  driving  shaft,  In  tbe  manner  described,  to  allow  it  to  rise  or  Ml  with  tbe  floor. 

to  which  it  is  attached,  operating  substantially  in  the  manner  set  forth. 

206.  Drainaor  Pipr;  Thomas  J.  Mayall,  Roxbnry,  Hasssehusetts. 

Claim— €ombining  with  a  stationary  washing  bowl  sink,  washing  tub,  or  other  similar  artide^  the  elas- 
tic drainage  pipe  terminating  in  a  wedge-shape,  in  tbe  manner  described. 

207.  Corn  and  Cans  IIarvkstrrs;  U.  D.  McGeorge  and  D.  C.  Greer,  Morgantown,  Tlrginia. 

Claim- Providing  a  corn  or  cane  harvester  with  a  vertical  leciprocating  cutting  af^atatna^  far  tbA  par- 
pose  of  cutting  the  stalks  into  two  or  more  pieces,  in  the  manner  described. 
206.  Machinrs  por  Sawinq  Stonr;  Andrews  T.  Herriman,  Chicago,  Illinois. 

Claim— The  lowering  the  saw  flnune  by  means  of  the  long  screws  acting  on  tbe  sUdlng  ban^  and  tha  siff 


Digitized  by  VjOOQIC 


American  PaUnU  which  i8$ued  in  Juncy  1859.  166 

emmeethig  rods  hmn^  with  hlii0B  Joliite  ct  Um  mnr  fraiiM,  and  the  riidlng  han  (lottMd  of  cfaaias  or  xop«]^ 
ht  tiie  pnrpoM  of  holding  the  aaw  fkvme  ateadj  and  prevent  any  Jumping  motion. 
909.  Wmow  CuBtAnr  FizTtns;  Pnrdies  Mtlaa,  Now  Britain,  Oonnecticnt 

Claim— Iflt,  The  compound  hanging  bracket,  capable  of  being  raised  op  to  permit  the  opening  and  cloa- 
ing  of  blinds,  or  for  other  purposes.  Sd,  Constrncting  and  oombining  the  parts,  as  described,  so  that  the 
bncket  can  be  attached  to  the  top%  side,  or  bsck  of  the  window  frame,  and  at  either  side  of  the  window.  Sd, 
Holding  the  band  against  a  pulley  having  a  friction  surface  by  an  arm  or  arms,  as  set  forth. 

210.  CaREUGATCfo  MnALUO  Shssts;  Bichard  Montgomery,  City  of  New  York. 

Claim — ^The  waved  corrugated  wrought  metal  plate  Ibr  boilers,  in  combination  with  the  margins  of  greater 
thickneaB  than  its  middle,  as  described. 

211.  IsvoiVWKsn  FOE  Adding  Numbers;  John  B.  Ncwlirough,  St.  Louis,  Missouri. 

Claim-— 1st,  The  bent  arm  underlying  the  dial,  so  as  to  operate  it  without  obetmcting  the  vision.  2d, 
The  stud,  operating  in  the  described  connexion  with  the  {mwI  to  permit  the  backward  motion  of  the  dial,  ft»r 
the  purpose  set  forth.  3d,  The  combination  and  arrangement  of  the  rib,  cavity,  catch,  and  teeth,  o])erating 
as  explained,  to  shift  the  obstructing  plate  at  each  revolution  of  the  dial,  and  arrest  the  reverse  mution  of 
the  latter  at  the  right  instant  in  setting  the  mnchlnp.  4th,  Tlie  deacribcd  arrangement  and  combination  of 
the  pins  and  hook,  operating  in  the  manner  set  forth. 

212.  lUCHXHES  roE  Haetbstino  Beass  ;  S.  Tan  Rensselaer  Newman,  Covington,  New  York. 

Claim— 1st,  The  employment  or  use  of  the  rotary  sickles,  provided  with  scolloped-shaped  teeth,  and  ar- 
mnged  to  operate  as  set  forth.    2d.  The  combination  of  the  endless  chain  of  rods  with  the  rotary  sickles.  3d, 
The  combination  of  the  rotary  sicklM,  endless  chain  of  rods,  platform,  with  or  without  the  rake^  placed  in  a 
mounted  frame^  and  arranged  for  Joint  operation. 
218.  Fre»-BACK  roE  Stotks  and  Fire-places  ;  Andrew  O'Neill,  Portsmouth,  Ohio. 

Claim— The  hooded  damper,  in  combination  with  e  radiating  fire-back,  arranged  as  described. 

214.  CuiTiTATOES;  James  Peeler,  Tallahasso,  Florida. 

Claim— The  arrangement  of  the  bars,  d  and  s,  beam,  handles,  and  standard,  the  bar.  r.  forming  a  brace, 
s  coulter,  and  a  landxlde,  and  the  bar,  d,  being  provided  with  an  inclined  or  tapering  point,  on  which  any 
style  of  blade  may  be  secured,  the  two  bars  being  pivoted  together,  and  the  whole  operating  in  the  manner 
specified. 

215.  Macbihes  vos  CcrtKia  Scoar  Cajte  ;  Albert  Philipp,  Mayville,  Wisconsin. 

Claim— The  arrangement  of  the  cutters,  h',  with  the  forked urms,  i'.  snd  with  the  endless  apron,  in  com- 
bination with  the  cutters,  H,  the  forked  arms,  i,  the  reels,  and  the  additional  platforms,  to  operate  in  the 
manner  specified. 

210.  Apparatus  toe  Maihtfacture  op  Paper  Pulp  ;  Joseph  B.  Falser  and  Gardner  Howland,  Fort  Edward, 
New  York. 

Claim— 1st,  Having  the  pipe,  b,  which  passes  through  the  hollow  Journal  of  the  boiler,  divided  by  apar- 
tftfon,  so  that  the  steam  may  find  exit  through  one  compartment  of  the  pi^ie.  and  the  contents  of  the  boiler 
through  the  other  compartment.  2d,  The  employment  of  the  perforated  diaphragm,  when  arranged  as  de- 
scribed, to  protect  the  pipes,  h  h's  s',  and  strain  the  liquids  fh)m  the  ** stock."  3d.  The  arrangement  of  the 
boilers,  3  y,  with  the  surrounding  envelope,  as  described,  so  that  the  resultant  liquids  of  the  boiling  may  be 
evaporated,  and  also  employed  to  cool  down  the  boilers  and  surronndinK  envelope.  4th,  The  arrangement  of 
the  basin  below  the  boiler  to  receive  the  fiUling  liquid,  as  described.  5th.  Tlie  ii^ectlon  of  the  steam  ariRing 
from  the  boiling  of  the  alkaline  and  other  contents  of  boiler,  j',  into  boiler,  j.  and  vice-vema,  as  described, 
•th,  The  arrangement  of  the  warming  chamber  between  the  two  boilers,  and  the  combination  therewith  of 
the  pipes,  t  ▼  w  w'.  as  described.  7th,  The  arrangement  and  combination  of  the  l>oiler8,  fhmace,  and  doors, 
io  as  to  apply  the  furnace  heat  to  either  or  both  boilers  at  pleasure,  as  described.  8th.  The  combination  of 
the  cylindrioJ  bottomed  vats,  having  the  chimneys  passing  through  them,  with  the  boilers,  as  described. 

217.  MAOBCrxs  poe  Sowing  Fertuizers;  James  Peeler,  Talahassee,  Florida. 

Claim — ^The  arrangement  of  the  frame,  wheels,  axle,  and  apron,  attached  to  the  frame  bymeans  of  strapa, 
with  the  bar,  metallic  strip,  corrugated  wheel,  bar,  chuck,  hopper,  and  slide,  the  whole  being  constructed  and 
placed  iu  the  relative  positions  set  forth. 

218.  Brakes  foe  Power  Looms;  Bensselaer  and  Cordon  B.  Reynolds,  Stockport,  New  York;  ante-dated  Feb. 

8, 1859. 
Claim — Applying  and  arranging  the  two  faces  of  the  brake  relatively  to  its  centre  of  motion,  and  the 
said  centre  of  motion  relatively  to  the  centres  of  the  cmnk  and  c«m  shaftn,  in  the  manner  described,  whereby 
the  brake  is  not  only  rendered  automatic  in  case  of  rrcoH  after  the  stoppage  of  the  loom  by  the  action  of  the 
protector,  but  self-liberating  when  the  loom  is  started  again. 

219.  Futxb;  Wm.  Rice,  Philadelphia,  Pennsylvania. 

Claim — ^Ist,  The  general  arrangement  of  the  two  casings,  the  perforated  plates,  the  wire  gnuse,  body  of 
sand,  the  systena  of  pipes,  and  three  cocks,  as  described.  2d.  Confining  a  body  of  sand  Iwtween  the  perforated 
plates,  by  means  of  a  ring,  constructed  in  the  manner  set  forth,  or  any  enuivalent  thereto,  by  which  the  Miid 
ring  may  be  made  to  compress  the  body  of  sand  withont  disturbing  the  said  perforated  plates.  3d,  The  orifices 
at  the  lower  ends  of  the  pipes,  for  the  purpose  specified. 

220.  CiDRR  Presses;  Christian  Bitter,  Reading,  Pennsylvania. 

Claim — The  application  of  the  chamfered  and  grooved  inner  slats  and  partitions,  with  their  fhstenings 
and  arrangements,  which  will  produce  the  intended  effect 

221.  Brusb  poe  Wasbiivo  Whidows;  Philip  C.  Rowe,  Boston,  Massachusetts. 

Claim — The  hydraulic  wf  ndow-washer  or  hrush,  constructed  with  the  spray-Jet  tube,  and  the  conduit  or 
pipe  applied  to  Its  stock  and  handle,  in  manner  as  specified. 
222L  OOonm  Rajtoes;  Wm.  O.  Buggies,  Worcester,  Massachusetts. 

Olalm — The  Errangement  and  combination  of  the  oven.  d.  provided  with  a  central  hollow  shelf,  b.  the  oveI^ 
fl,  prnvlded  with  a  hollow  shelf;  m,  fire  chsmber,  B,  damper,  e,  chambers,  h  d,  flues,  g  H  n  n',  as  described. 
223.  DooE  Feaius  poe  Furitaces;  Panl  A.  Sabbaton.  Albany,  New  York. 

ClEiffl— -TIm  oombinatiOD  of  the  mouth  of  the  furnace  of  the  door  fkame  and  door,  when  the  said  door 
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ftMM  If  provided  wfth  an  opening  larger  then  the  door  Into  wUdi  tlie  doorihiiti,  w  m  to  ddM  i 
ftimaoe  or  egiUnst  a  shield  or  Mae  frame,  as  deflcribed. 

224.  Tool  ros  PuLHUia  ahs  Vmuanro  f  hi  Bmhs  of  Boot  avd  Bbqb  Sous  ;  Bmrj  8a«BiMflr,  Nevaik,  Nav 

Jeney. 
Claim— The  oomblnation  of  the  oollle  and  edge  plane.  In  the  manner  apedfled. 

225.  HABTisnira  Machines;  Wm.  and  Thomas  Schnebly,  Hackeneack,  New  Jereej. 

Claim— The  arrangement  and  combination  of  tbo  inclined  tapering  discharge  trooji^,  with  the  concave 
or  curved  pUtlbrm  and  raker-rcol,  whereby  the  grain  Is  made  to  flill  flrom  the  machine  In  compact  gaTvla,  as 
deaoribed. 

226.  HAKTKsmra  BfAcams;  Wm.  and  Thomas  Schnebly,  Hackenaack,  New  Jersey. 

Claim— The  employment.  In  combination  with  the  pcndnlous  lercrs,  d  d',  of  the  toggle  loTna,  g  g.  a« 
thown,  whereby  the  levers,  d  d%  may,  without  shifting  their  axea  of  motion,  be  thrown  in  or  out  of  conittxkm 
with  Uie  drivers. 

227.  Watek-wheel;  Jonas  Smith,  Westport,  Connrcticut. 

Claim— The  arrangement  and  combination  of  the  annnlar  ^te,  when  provided  with  the  tangratial  ver- 
tical plates,  stationary  rim,  interposell  between  the  gate,  and  wbt^I,  when  provided  with  buckets  having  Upa, 
all  as  dewribed. 

[To  that  class  of  horizontal  water-wheels  called  "centre  discharg?  wheels,"  this  invention  will  be  fimnd 
to  be  applicable.  The  invention  consists  in  the  employment  of  n  circular  gate,  formed  of  a  series  otf  guid? 
pa8sages,and  placed  over  or  around  a  stationary  rim  having  induction  openings  made  in  it,  the  wheel  having 
peculiar  buckets — the  whole  Is  so  arrangt-d  that  the  ndmiMion  of  water  to  the  wheel  may  be  regulated  as 
desired  with  great  nicety,  and  in  such  a  way  that  the  greatest  effect  will  be  produced  from  a  given  volime  of 
water,  whether  it  be  large  or  small.] 

228.  MEASUBiiia  Faucets;  Joseph  Smith,  Cincinnati,  Ohio,  and  G.  B.  Griffin,  Madison,  Wisoondn. 

Claim — Ist,  Operating  the  plunger  by  moans  of  the  oam  grooves  on  the  ftce  of  whef<l,  in  connexion  with 
the  pins  on  the  sleeve,  when  botli  are  conntructod  and  operated  in  the  manner  set  fortli.    2d,  The  iierrared 
circniar  register  plate,  in  connexion  with  the  ratchet  and  pointer,  in  the  manner  specified.  3d,  The  diac^  ooo- 
Btmcted  as  described,  in  combination  with  the  inlet  pipe  and  the  outlet  pipe. 
220.  Machine  roB  Joixtino  Staves;  John  G.  Stephenson,  Buflklo,  New  York. 

Claim— Tlic  adjustable  plates  with  yielding  cutter  stocks  or  plates  attached  in  connexion  with  tho  fcsd 
rollers  and  yielding  pressure  plate,  or  ita  equivalent,  arranged  to  operate  as  sot  forth. 

230.  Cultivators;  J.  C.  Stoddard,  Worccstt^r,  Massachusetts. 

Claim — ^The  arrangement  and  combination  of  the  slotted,  a^iustable,  reversible  bhMJea,  aima^  and  Imb, 
as  described. 

231.  Pakoramic  ATTACHicE!rr  for  Clocks  to  Indicar  the  Coxpabaxiti  Timiihall  IfOziaiTUnn;  OileaM. 

Stone,  Fredericksburgh,  Virginia. 

Claim— 1st,  The  chronometer  dial  divided  off  into  24  equal  parts  for  indicating  the  24  hours  of  daj  and 
night,  by  one  revolution  of  the  index  point.  2d,  The  revolving  iliac  representing  the  northern  «-  aoatbem 
hemisphere,  for  indicating  the  relative  time  of  day  or  night,  at  any  and  all  localities  thereon.  Sd,  !%,«  ^aa- 
blnation  of  the  revolving  disc  with  the  24  hour  dial,  for  demonstrating  the  cause  of  day  and  night  bj  tiia 
dium:il  revolutions  of  the  former,  representing  the  revolutions  of  the  earth  on  its  own  axis. 
232..  ComuiTEn  Case  vor  Pex,  Pencil,  Knife,  Toothpick,  Ac;  John  F.  Sturdy,  Attleborough,  Maseaclimrtts. 

Claim— The  case,  constructed  as  shown,  and  provided  with  the  blade  knife,  operated  by  the  spirally  dot> 
ted  tube,  pencil  tube,  toothpick,  and  pen-slide. 

233.  Clothes  Pin;  William  II.  Towers,  City  of  New  York. 

Claim— A  clothes  clamp,  formed  of  two  parts  Jointed  together  at  their  upper  ands,  as  set  forth. 

234.  APP.IRATUS  TO  Hold  and  Turn  the  Leatbs  of  Books  anb  Music;  Cyrus  B.  Thayer,  Boston,  Haas. 
Claim- Tho  combination  and  arrangement  of  tho  wedge-acting  back  pieces  and  clampa  with  their  ca»- 

nectin§;  dovetail  tongues  and  grooves,  so  that  simply  raising  the  clamps  shall  unclampand  depress  them,  shall 

clamp  the  music  sheets.    Also,  the  arrangement  and  combination  of  the  leaf-turning  cords,  arms,  lever^  aad 

catch. 

236.  Machines  fob  Dioaixo  Potatofjs;  George  F.  Tiffany,  Palmyra,  Michigan. 

Claim— Tho  hinged  fork,  in  combination  with  the  plough,  arranged  as  set  forth. 

[In  front  of  the  cart  body  an  adjustable  plough  is  placed,  constructed  with  closed  sides,  and  operating  Iot 
means  of  a  wheel  placed  in  fn)nt  of  it,  so  as  to  be  self-ac^'oeting  while  passing  over  the  potato  hills,  adaptfai; 
itself  to  the  various  depths  of  hills,  and  ploughing  up  the  potatoes  and  sending  them  on  to  an  endless  riddk. 
where  the  dirt  is  cleaned  off  them. 

236.  Manufagtube  or  Gas;  Charles  N.  Tyler,  Washington  City,  D.  C. 

Claim— Combining  hydrogen  gas  with  tho  volatile  and  eaaily  rondenslble  products  of  coal,  Teain,tar,  tc^ 
in  their  nascent  state.  In  the  manner  set  forth. 

237.  Cultivators;  Franklin  Veal,  Ilallettavllle,  Texas. 

Claim— Arranging  the  dovetailed  projection  at  equal  distances  from  the  cutting  edges  of  the  shaiva,  ia 
combination  with  the  slots  and  recesses  in  the  arms,  and  for  the  pnri)oso  of  securing  the  shares  to  the  ann*, 
and  to  render  them  reversible. 

[This  cultivator  is  espt^cially  adapted  for  hilling  and  weeding  young  crops  of  cotton,  com,  or  root  erofa, 
as  It  runs  between  two  rows,  throwing  up  the  ground  on  each  side,  or  it  straddles  two  rows  by  a  proper  ai||iisfr 
xuent  of  the  shares.] 

238.  ScBEW  Propellbb;  Jules  Jean  Baptiste  Tergne,  Paris,  France. 

Chdm— The  arrangement  of  the  grooving  fluting  or  ribs  In  the  form  of  a  series  of  steps,  as  deseribcd. 
^09,  Fluid  Lamps;  Anton  Ton  Schuttenbaek,  St.  PeCersburgh,  Rnsala;  patented  in  Eagtand,  Oct  11.  IttS. 

Claim— The  oomblnation  of  the  gas-holder  or  gasometer,  the  vessel,  the  pipe,  ir,  with  Its  branches^  flir 
pipe,  F,  the  chamber,  the  chimney,  the  oil  reservoir,  and  the  burner,  the  whole  being  applied  as  i      "  ' 
MO.  Qas  Rbkobts;  Bdward  Waloott,  Providence,  Rhode  Island. 

Chdm— 1st,  The  combinatiou  with  the  lid  of  the  prq|ecting  Incline  plane,  as  described.    2d,  The « 
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J  tte  lU  or  llM  MovtHiiMa  «f  Um  rttoii  in  ptao*  of  •  koriMotia  woentrte  w  cui  and  lmv>^ 
atttcM  tfl^  and  conUned  with,  a  oroM-bor,  ud  appUvd  to  the  moath-pieoe  of  the  retort,  aa  deicribed. 
90.  lUiLBOAB Gab 8b*m;  V.  V.  Wagnar  aad  P. P. DteklMon,  HanrUUnvh,  POBMylTanla. 

CUb-^TIm  amngonant  and  oombinatioii  «f  the  whaela,  armi,  ciMhioDB,  and  tan,  at  deaerflied. 

rrUs  InTmtlon  oonsiats  in  arranging  on  each  side  of  the  seat  two  cushions  which  Ibid  one  on  fhe  top  of 
fke<Kher,tnd  which  are  attached  to  arms  that  are  connected  by  a  series  of  gear  wheels  inanchamaancr  that 
the  eoshioDB  attached  to  one  side  of  the  seat  are  always  dtoated  on  a  plane  parsllel  to  the  plane  which  passea 
throoch  the  ooshiow  on  the  other  side^  so  that  when  the  cushions  on  one  side  are  need  for  the  back  of  the 
■est,  those  on  the  other  form  lee  rests,  and  Tice-versa,  and  by  bringing  the  cnshions  In  a  horlaontal  position 
the  setts  tie  changed  into  slesplng  couches.] 
Wi  SODT  Boimu ron  Bailwat  Cam;  Ambroae  Ward,  Altoona,  PennsylTania. 

Claim— let.  The  arrangement  and  combination  of  the  trusses,  centre  plate,  n,  sills,  and  tension  rods,  as 
described.  2d,  Proriding  the  centre  plate,  d,  with  luge,  protecting  flanch,  or  cap,  latornl  bearing  flanch  at 
the  oeatre  Utting  into  cup  in  plate^  B,  the  rertloal  bearing  flanch  fitting  into  the  cup  or  groore  in  plate,  b,  ar> 
ranged  as  descrioed. 

[The  centre  plates  are  so  arranged  that  the  lateral  frletlon  between  th*^  upper  and  lower  centre  plate  is 
redvoad  to  aveiysmall  diameter,  and  anfllclent  room  Is  obtained  for  circulating  the  oil  or  lubricating  matter, 
and  at  the  same  time  the  dirt  ia  excluded  by  means  of  a  flanch  attached  to  the  upper  plate  and  flcUng  over 
the  lower  one,  and  stmts  are  cast  to  the  upper  centre  plate  in  such  a  manner  that  they  form  steps  for  the  truss 
timbers,  and  the  downward  pressure  on  either  side  of  the  car  is  sustained  by  the  outer  rings  of  the  centre 
plates.] 
S43L  UmoD  OF  Opsiniro  Ain>  CLoanio  Fakm  Qaxmb  ;  Darld  Warren,  Oettysburgh,  PennsylTania. 

Claim—The  arvngement  of  the  lerer  and  bar,  d,  with  the  bar,  x,  and  fitlUng  cateh,  constructrd  in  the 
described. 


344.  CuiTiTATOia;  Henry  Wells,  Walnut  Grove,  Illinois. 

Claim— The  arrangement  of  the  share,  mould-boards,  rods,  B  H  and  1 1,  the  latter  haying  the  parts,  d  d, 
formed  on  them,  the  said  parte  passing  respectively  through  the  bar  and  beam,  thus  making  a  very  firm  stmc- 
ture,  in  the  manner  set  forth. 
216.  TiAGB  PAnsna;  Solon  B.  Atkins  and  D.  H.  Hull,  Assignors  to  D.  H.  Hull,  Plantovllle,  Connecticut. 

Ctoim— The  metallio  box,  having  a  semicircular  ring  on  ita  end,  and  provided  with  a  slide  which  is  to  be 
«iwiated  by  a  knob^  and  held  against  the  neck  of  the  button  on  the  whilBe-tree  by  springs^  arranged  in  the 
r  set  forth. 


216.  Danci  ron  Fkedhto  Bebs;  Wm.  Brown,  Assignor  to  self  and  Fontain  O.  Bobertson,  Shel^yville,  Ind 
Gbdm— The  bottle^topper,  consisting  of  the  cork,  tube,  and  cup,  secured  together  by  the  screw  and  nut, 

ss  described. 

217.  HuLB  fOB  Boon  AKD  Shoxb;  Walter  Hunt,  City  of  New  York. 

Claim— Making  the  external  form  of  the  heels  of  boots  and  shoes  of  a  metallic  nhell  with  an  inner  flanch 
at  the  upper  edge,  to  fit  over  the  usual  heel  seat  of  the  sole  and  between  that  and  the  counter  or  back  portion 
of  the  upper,  and  to  be  provided  with  an  inner  core,  and  the  whole  to  be  secured  to  the  heel  seat  Also,  in 
oombfnatioawith  the  shell,  and  upper  flanch,  and  inner  core,  making  tlie  said  shell  with  an  inner  flanch  at 
the  lower  edge.  Also,  In  combination  with  a  heel,  constructed  as  above  described,  and  consisting  of  the  shell 
with  the  upper  and  lower  flanches  and  the  enclosed  core,  the  employment  of  a  rototing  top  lift,  atf  specified. 

218.  Watxb  Gaugbs  fob  Stxax  Boilbbs  ;  Robert  H.  Hathles,  Boston,  Assignor  to  A.  N.  Clark,  Beverly,  Mass. 
Claim— The  combination,  with  the  partition  that  separatee  the  upper  and  lower  main  tubes,  of  the  gauge 

of  the  independent  steam  and  water  tubes  or  courses,  arranged  to  unite  the  spaces  in  the  main  tube,  as  sped- 
fled. 

210.  Boublb  Cahnoh  fob  Crai9  Shot;  Wm.  M.  JelTors,  Assignor  to  self  and  Wm.  L.  Gibson,  Blmira,  N.  Y. 

ClaJm— The  use  of  a  partition  intermediate  between  the  breech  and  muzzle  of  the  piece,  in  combination 
with  the  slot,  so  arranged  that  the  cluirffe  of  the  barrels  shall  mingle  at  the  fhse,  so  that  immediately  on  the 
ifpiltion  thereof  the  expansive  force  shall  be  wholly  expended  in  prqjecting  the  two  balls,  and  not  weakened 
by  a  continuous  connexion  between  the  barrels. 

2S0.  Watxb  Oauobb  fob  Stbam  Boilxbb  ;  H.  K.  Moore,  Maiden,  Assignor  to  A.  W.  Adama  and  G.  W.  Dane^ 
Boston,  and  Wm.  G.  Howe,  Haverhill,  Massachnaetts. 

I  do  not^clalm  the  single  balanced  valve  apparatus,  constructed  with  the  arrangement  of  steam-reoelvlBg 
■nd  discharging  chambers,  hollow  stem  or  passage,  external  steam  passage,  and  parts,  d  d.    But  I 

Claim-^[}ombining  therewith  the  auxiliary  steam  space,  and  the  nipple  or  raised  valve  seats,  arranged  as 


261.  Cbbbsb  Ootzb;  S.  L.  Pratt,  Assignor  to  self  and  B.  B.  Fitts,  Philadelphia,  Pennsylvania. 

Claim — ^Aa  an  improved  article  of  manuflK^ture,  for  the  purposes  described,  a  ventilating  cover  constmeted 
<rftln  plate,  or  other  suitable  material,  so  as  to  protect  articles  placed  therein  ftom  the  rays  of  light  and  heat, 
and  the  ravages  of  animals  or  insects,  and  at  the  same  time  secure  perfect  ventilation,  by  means  of  a  seriea 
of  small  perforations  at  or  near  the  base  or  bottom  for  the  inlet  of  cool  air,  and  another  series  of  perforatiana 
at  or  near  the  top  for  the  escape  of  ;warm  air  moisture  and  gases. 

2M.  lUnju>ao  Ttmr^ABUv;  Archibald  and  James  H.  Putnam,  Asslgnon  to  selves  and  Philip  S.  Geiss^ 
Wellsville,  Ohio. 

Claim— The  acQnstable  spindle^  q^pUed  and  adapted  in  the  manner  set  forth. 
WL  Look  Gvaids  Lawnnoe  Schroder,  Assignor  to  John  H.  Schroder  k  60.,  ancinnati,  Ohla 

Claim— The  arrangement  of  the  several  tumblers,  in  combination  with  Intervening  springs,  which  ytaj 
the  spaces  between  said  tumblen  and  operate  the  lock,  in  the  manner  set  forth. 

214.  Gab  BxroBM ;  John  W.  Smitiv  Waahlngton  a^,  D.  O,  Assignor  to  aelf  and  Jessa  H.  WhitehnxBt,  Balti- 
BDOie,  liaryland. 

Claim— The  described  arrangement  of  the  pips%  a  and  a^vheii  combined  with  tha  retort  and  oandaadns 
chanOMr,  in  the  BMnner  set  Ibrth. 

266.  SMBLTiira  FUBHACB  FOB  Ibojt;  Bobart  Wm.  Slevlar,  Upper  HoUoway,  MiddleMZ  Oa»  Xngbutd,  AsslgRtt 
toWm.U]]ey,Ohlo. 

Claim— The  vie  of  the  ezhanst  pipe  in  oonnezion  with  a  fon  pmnpi  or  other  insani^  to  ezhanft  the  foal 
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idr  and  sums,  aad  cause  a  enrrent  of  air  to  pan  through  the'  hotton  or  apertarM  of  Aoflmiaee  of   

denilty  for  Uie  raielting  and  purifying  iron  and  other  ores,  in  the  asanner  set  ibrth.    Also,  the  eodhaoit  ft% 
constracted  and  opmratTng  as  explained.    Fortheri  the  ass  of  the  aMvabU  crndbtoi  as  dssoihed. 
866.  Bdob  Puaa  roa  Boots  an>  Shois;  BeiOamin  Tolman,  Assignor  to  self  and  Asa  V.  BaaMdell,  PaBbnb, 
Hassachosetts. 
Clalm~>The  improred  edge  plane,  as  constructed,  with  cntter  and  gauge  hearings,  ilanrhea,  and  oobAbIbk 
devioee  arranged  on  the  stodc,  and  with  respect  to  the  cutter  and  gauge,  as  specifted. 

257.  PArRBirs  Foa  Gabtiko  Stotb  Ootcbs;  Charles  Teuesdale  and  A.  J.  Bennett,  Asslgnora  to  Wm.  and  Jsnb 

Resor,  Cincinnati,  Ohio. 
Claim— Constructing  patterns  for  store  ooTers  and  centres,  with  an  opening  in  their  under  sides,  by  mcui 
of  which  a  draw  bar  may  be  withdrawn  from  the  mould  before  remoring  the  pattern,  and  also  with  »  fth 
fbration,  as  set  forth. 

JUNE  28. 

258.  CoNtTEUcniro  Rms  axd  Fibld-pikcbs  foa  Watcb  ax»  Lockbt  Caub;  J.  N.  Allen,  ProTldenoe,  B.  L 
Claim— Making  the  rim  and  field-piece  for  wMtch  or  locket  casee  from  a  scrip  of  sheet  metal,  as  described. 

259.  VAPoa  Lamp  Boexkbs;  C.  M.  AlezAndcr,  New  Albany,  Indiana. 

Claim — ^The  combination  of  a  reU)rt  haTin/c  oonTorgiog  sides,  and  constructed  in  the  manner  set  forth, 
with  an  inlet  pipe  siid  an  outlet  pipe,  and  a  burner,  for  ihe  purpose  of  forming  a  gas  generating  appsnxo), 
to  be  used  in  connexion  with  fluid  lumps. 

260.  Srxdino  HAcniNis;  J.  C.  Bean,  QmyTiUa,  Illinois.  * 

Claim— The  arrangement  of  the  hopper  and  arms,  in  oombination  with  the  inclined  equaliier,  si  Kt 
forth. 

261.  Gas  Retorts  ;  William  Beaumont,  Patorson,  New  Jersey. 

Claim— Making  all  that  part  of  a  retort  which  is  most  suliijcct  to  expansion  and  oontractSon,  oorrog^ 
to  prereiit  fhtcturo. 

262.  CoNTaiVANCi  BT  wmcH  THB  WoRKMAif  Opkbatbs  SCROLL  Saws;  Edwsrd  Beck,  AUontown,PennflylTaiiis. 
Claim — The  oscillating  platform  connected  with  the  abaft  by  means  of  the  straps  aad  pulley,  or  Uuir 

equlTalents,  tbe  arm,  pitman,  and  spring,  arranged  for  joint  op«;ratioa  as  set  forth. 
203.  Railroad  Babb  or  Rails;  Ilfury  Botts,  Ilamilton,  C.  W. 

Claim- The  angle  rail,  in  combination  with  the  outside  bar,  where  the  space  between  them  isftlM  in 
with  cement,  prepared  by  boiling  sand  and  coal  ttir,  in  such  proportions  as  will  best  resist  the  action  of  the 
elements,  cold,  heat,  and  moistuie,  and  tlie  wear  of  the  wheels. 

264.  FiRB-PROOf  DxBX;  M.  B.  Bigelow  and  Anson  Hardy,  Boston,  Massachusetts. 

Claim— The  movable  table,  or  any  devico  essentially  the  same,  in  combination  with  the  fire-proof  csss, 
said  table  being  constructed  and  made  so  as  to  operate  in  the  manner  specified.  Also,  tbe  slide,  or  any  deriee 
essentially  the  same,  in  combination  with  the  movable  table  and  the  fire-proof  case,  for  support^ig  or  airist- 
ing  to  support  said  movable  table,  whenever  said  table  is  driwn  out  to  the  position  shown  in  fig.  2,  said  liide 
and  table  being  connected  and  made  so  as  to  operate  in  the  manner  specified.  Also,  the  brackets,  or  sny  de- 
vice substantially  the  same,  in  combination  witli  the  fire-proof  case  for  supporting,  or  assisting  to  support, 
the  movable  table  and  the  slide,  iu  tbe  manni^r  expKiint>d. 

265.  Spring  IIixgb;  Nelson  BIrdaall,  Port  JcrviH,New  York. 

Claim— The  combination  and  arrangement  of  the  spring  and  a^iusting  piece  applied  to  a  hinge,  si  de- 
scribed. Also,  inserting  within  the  spiral  spring  the  tubular  spring,  as  described,  for  assisting  the  actatn  of 
the  spiral  spring,  and  preventing  it  from  setting  or  g.>tting  out  of  place  with  the  other  parts. 

266.  Plodobb;  L.  £.  Burdin,  Paris,  Kentucky. 

Claim— The  arrangement  of  the  beam,  the  handles^  the  standard,  brace,  B,  share,  landside^  cone,  Bpiodk, 
or  shaft,  braces,  c  and  a,  and  lug,  as  deecribfd. 
26r.  Corn  Plamtbbb;  Alexander,  William,  and  James  Campbell,  Harrison,  Ohio. 

Claim— The  described  arrangement  of  the  inclined  slides  or  valves,  levers^  acQuBtabie  rodi^  and  cam 
wheeL 
268.  Job  akd  Card  PRnmrro  Prbss  ;  J.  A.  Campbell,  New  Orleans,  Louisiana. 

Claim — Fastening  the  cylinder  permanently  on  its  solid  axle,  and  also  Ikstenlng  the  ends  of  this  sxk 
securely  into  the  slides.  Also,  in  combination  with  the  cylinder,  tlie  revolving  of  the  roller  frame  on  the  solid 
axle  aa  its  working  centre,  while  the  axle  itself  does  not  revolve  either  by  eccentric  wlieels,  which  are  to  bs 
used  when  the  cylinder  vlbratee,  or  by  plain  ones  when  it  is  stationary.  Also,  the  eccentric  wheels,  iu  con- 
l>lnation  with  the  cylinder.  Also,  the  cranks,  r,  and  connecting  rods,  d.  in  oombination  witli  the  cylinder, 
tbe  inking  frame,  and  the  cooentilc  wheels.  Also,  tbe  combination  of  the  cranks,  B,  the  connecting  rods,  t, 
the  slots,  the  pins,  and  the  bottoms,  with  this  press,  as  specified. 
260.  Stovbb;  W.  J.  Oantelo,  Burlington,  New  Jersey. 

*      Claim— -Hie  exterior  casing  and  inner  a4f  ustable  casing,  in  combination  with  the  flrsiiot  and  cooMJhapsd 
grate,  when  the  several  parts  are  arranged  as  set  forth. 
270.  MACHnrxB  for  IIoiBnNa  Bricks;  T.  F.  Christman,  Wilson,  North  Oarolina. 

Claim— The  oombination  of  the  roUen,  d  d,  with  the  saddle  and  huekets>  ■  P,  supported  by  luDen^  J  J| 
as  set  forth. 
27L  Bbbd  Plahtrbb;  Giles  Cnunton,  Marshall,  Michigan. 

Claim- The  application  and  use  of  the  pulleys,  In  combination  wltb  the  a^uBtable  hanger,  tsoaioD  hsr, 
lever,  and  yoke,  witti  its  attached  spring  stops,  arranged  as  specified. 
372.  MACunrB  por  Sownra  pBRnunRB  iw  Drillb;  C.  B.  Davis,  Lawrenoeburgh,  Tonnessea. 

Claim— The  arrangement  of  the  hopper,  wheels,  frame^  handles,  9  d,  shoe,  i,  handle  of  ahoe,  m,  plBB  m 
%Bsel|  and  axle-trees,  as  described. 
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273.  Appaiutds  for  PuBinnfO  Gas;  Anrelftis  IMckiiuon,  Claremont,  New  Kampehfre. 

dalm— The  wnsher,  coiwtnicted  with  horizontal  plates,  comigatecl  or  with  the  bottoms  partly  or  wholly 
concave»and  with  upright  plates  projceting  above  and  below  the  said  platen,  and  dipping  into  the  water  below 
tiie  Mid  plates,  and  with  orifices  so  arranginl  in  the  highest  portions  of  the  said  horizontal  pUte,  as  to  cttuse 
the  collection  of  the  gaa  in  the  concave  portions  of  the  said  plates,  below  and  around  said  ortfloea. 

274.  BA8C8  roK  ABTinaAL  Tketr;  George  DleflTenbach,  City  of  Now  York. 

Claim— The  composition  of  matter  consisting  of  sulphate  of  alumina,  and  other  ingredients,  substan- 
tially as  described. 

275.  Paocsss  fob  Colobino  ABTmaAL  Tbsth  ;  George  BieflTenbach,  City  of  New  York. 

Claim— Developing  the  color  of  a  cured  or  hardened  composition,  by  the  agency  of  solar  light,  when  tho 
coloring  matter  is  incorporated  into  the  said  composition,  while  in  its  plastic  or  uncured  state. 

276.  Oo.'tXECTiifO  BOABDS  FOR  KooN,  tc.\  Wm.  T.  DeOoIyer,  Schenectady,  New  York. 

Claim— Covering  the  joints  of  board  or  plunk  for  roofing,  by  means  of  sheets  of  metal  bent  in  the  form 
vhown,  so  that  the  strips  of  wood,  or  other  packing  used.,  shall  lie  uu  aa  well  as  against  theflanches  turned  on 
nid  m.-tal. 

277.  FORNACES;  J.  U.  Duhmo,  Cincinnati,  Ohio. 

dflim— The  nrrangemont  of  the  flue  spaces  controlled  by  dampers,  for  the  purpose  of  increasing  and 
perfecting  the  combustion,  as  set  forth. 

278.  Cartridqbs  ;  J.  II.  Ferguson,  Baltimore,  Maryland. 

Claim — A  watc  r-proof  and  inflammable  cartridge,  made  as  described. 

279.  Uarvestixo  Machines;  B.  Q.  Fitzhugh,  Frederick,  Maryland. 

Claim— The  combination  of  a  rake  and  reel  revolving  on  the  same  shait,  when  the  rake  is  so  made  as  to 
deliver  the  cut  material  in  a  line  oblique  to  the  swath  of  the  machine. 

280.  Gr.uk  Cradles;  M.  R.  Flanders,  Parish ville.  New  York. 

Claim— Attaching  the  finger  standard  to  the  swath  by  means  of  the  rod  and  eye,  secured  respectively  to 
the  standard  and  snath  in  connexion  with  tho  cunip?ns:iting  or  a^juitable  braces,  arranged  as  set  forth. 

281.  Gas  Purifikrs;  Peter  Fontain,  Philadelphia,  Pennsylvania. 

Claim — ^Tbe  receptacle  or  receiver,  in  combination  with  the  filtering  and  purifying  apparatus,  arranged 
as  doscribcHi. 

282.  RKiPROCATnra  Propkller;  John  Gait,  Philadelphia,  Pennsylvania. 

CUim — Combining  tho  buckets  with  the  frames  and  with  the  driving  rods,  or  their  equivalents,  by  means 
of  croas-henda,  link  cuunexions,  and  slot*,  substantially  na  specified.  Also,  the  construction  of  the  proijellcrs 
with  the  frames  of  flaring  form,  and  with  their  buckets  fitted  to  the  smaller  flroot  portions  thereof.  Also,  con- 
stractioff  the  driving  rods,  each  in  two  parts,  one  of  which  connected  with  the  buckets,  is  capable  of  being 
cunn"Cted  with,  or  disconnected  ftom,  the  other  at  pleasure,  for  the  purpose  either  of  dosing  the  buckets 
before  tho  backward  movement,  and  opening  them  before'tho  forward  movement  of  the  propeller  frame  com- 
mences, or  of  causing  the  closing  of  the  buckets  before  the  forward,  and  the  oiieuing  of  them  before  the  back- 
wanl  movement,  as  may  be  desire<^  and  thereby  enabling  the  action  of  the  propeller  to  be  reversed,  without 
reversing  the  engine. 

283.  Let-off  Motion  for  Lochs;  Wm.  II.  Gray,  Dover,  New  Hampshire. 

Claim— Tho  boanl  or  plate  and  springs,  applied  to  the  breast  beam  of  the  loom,  and  combined  with  a 
clutch  by  which  the  yarn-beam  can  be  thrown  into  gear  with  tha  cam  shaft  or  crank  shaft  of  the  loom,  to 
operate  snbstautiiilly  as  described. 
2M.  BoTABlr  Harrows;  Christian  and  J.  K.  Gingrich,  Ann  ville,  Pennsylvania. 

Claim — ^The  clearers,  In  oombination  with  roller  and  ring,  when  arranged  as  sot  forth. 

[Clearer*  are  arrau^  upon  the  weighted  arm  of  a  rotating  harrow,  so  as  to  precede  the  traveler  or  fric- 
tion roller  whicli  supiwrts  the  weight,  and  keep  the  annular  ring  upon  which  tho  traveler  rolls  clear  of  dirt 
in  using  tho  harrow,  and  an  acyustable  draft  bar  is  added  to  phice  tho  line  of  draft  in  any  position  that  may 
be  desirable.] 

285.  KAKoro  ArtKCBXKin  for  Harvesters;  C.  P.  Gronberg,  Montgomery,  Illinois. 

Claim — ^The  peculiar  arrangement  of  the  raechnnism,  namely,  the  reciprocating  rack  bar  and  semicircu- 
lar toothed  bar,  in  connexion  with  the  bent  ntck  shaft,  provided  with  a  spring,  arm,  and  part  pinion,  and  tho 
semjcircnlar  bar  on  the  support  provided  with  teeth  and  a  projecting  arm  for  joint  operation,  as  set  forth. 

286.  Aloohomstkrs;  Ileinrich  Outh,  City  of  New  York; 

Claim — An  alcohol  indicator,  substantially  as  described,  by  which  the  cvapomtion  of  a  fixed  quantity  of 
alcobullc  ilqnid  is  made  to  indicate  the  extu:t  per  centago  of  alcohol  contained  In  the  said  liquid. 

287.  M.vcaurs  for  Making  Upholstbrt  Springs;  James  Harrison,  Jr.,  City  of  New  York. 

ClidDi 1st,  Oiving  one  or  more  of  the  fbrmiog  rollers  a  positive  rotary  motion  at  a  velocity  which  causes 

its  or  thrir  periphery  or  peripheries  to  move  flurter  than  the  periphery  of  that  part  of  the  mandrel  in  oon- 
Jttnetioo  with  it  or  them  at  auy  time  in  the  operation.  2d,  Connecting  the  axle  of  the  roller,  or  any  of  tho 
Ibrminx  rollers,  by  a  link  and  two  universal  Joints,  with  a  shaft  having  a  longitudinally  sliding  and  also  a 
xotaiy  motion*  for  th«  purpose  of  giving  the  said  roller  a  rotary  motion  and  a  motion  along  the  mandrel,  and 
allowing  it  to  aooonunodate  its  position  to  the  varying  cUameter  of  the  mandrel. 

288.  Ship's  Capstans;  J.  F.  Hollowi^,  SaUne  Mines,  Illinois. 

dsJjii— A  capstan  having  a  vsrtieal  mo? emeat  ss  well  as  a  rotary  one,  snbstantlslly  in  the  manner  spec!- 
fled. 
S80.  Siotbs  ;  ftlarcus  L.  Horton,  Lebanon,  New  Hampshire. 

Claim ^The  ventilator  witii  valve  and  hood,  as  arranged,  and  in  combination  with  chambers  and  flues^ 

openting  ss  described. 

2W>.  Apparatus  vor  Tanwcto  ;  D.  L.  Hubbord,  Ghistenbnry,  Connecticut 

Claim— The  wheel  or  cylinder  having  its  periphery  fbrmed  of  oblique  slats  placed  within  the  vat,  and  ai^ 
rmngsd  to  operate  as  set  forth.  Further,  in  combination  with  the  wheel  or  cylinder,  constructed  as  described, 
the  apron,  I&  the  purpose  specified. 
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201.  AmEAfUS  FOE  Oomnaio  Goal  Ona;  W.  G.  W.  Ja^or,  Btltiiiior^  MMTtaad. 

Claim— Tbo  emploTment  of  a  fitn-blower,  when  the  nine  Is  used  to  dnw  the  Tspom  from  the  retnrt.  fn 
the  manner  set  fiirth.  Also^  In  combination  with  the  Ikn-hlower  or  dxmtt  so  oaed,  I  daim  the  escape  p:pe  and 
trap,  arranged  as  set  forth. 

292.  Bkd8ts&]>  FAsnzmro;  J.  0.  JeflMes,  Moont  Yeraon,  Indiana. 

Claim— The  oonstroctlon  of  a  bedstead  fhsteoing  formed  with  male  and  fomale  platea»  prorided  with 
tongnes  and  hooks,  when  arranged  in  combination  with  a  poet  and  rail,  in  the  manner  as  set  forth. 

293.  AxBAKazNO  Couohbs  ih  Raiuu>a]>  Cau;  E.  C.  Knight,  Philadelphia,  Pennsylvania. 

Claim— let,  The  mode  of  arranging  berths  or  oooches  over  backs  of  railroad  car  seats,  as  set  forth.  2d, 
The  manner  of  supporting  the  backs  of  the  seats  by  slides  and  rods,  for  the  porpoae  describvd. 

294.  GBoas-cuT  Sawiw  Maohisb;  M.  W.  Knox,  Sheridan,  New  York. 

Claim— 1st,  The  arrangement  of  the  sereral  parts  of  a  sawing  machine,  as  herHn  deaoribed,  whereby  the 
operator  can  manage  the  sawing,  elevating,  and  depressing  the  saw,  and  opening  and  during  the  clamp,  with- 
out changing  his  position  in  relation  to  the  machine.    2d,  The  goides  and  blocks,  when  arrangHl  in  cumU- 
nation  with  the  saw,  in  the  manner  specified. 
296.  BaiZDmo  MAcmim;  Isaac  W.  Lamb,  West  Nori,  Michigan. 

Claim- Ist,  The  combination  of  the  two  sets  of  shnttle^arriers,  rotating  In  opposite  dlrectlcms  In  con- 
oentric  circles,  and  the  shuttle-chaugers,  having  the  movements  Uescrilied.  2d,  The  coustructloo  of  the  shattlm, 
each  with  two  openings,  and  with  a  spring  dog  entering  both  openings,  to  operate  in  oumbination  with  the 
inclined  snrihces  and  stops  of  the  shnttle-carriers  and  shuttle-chaugers.  3d,  The  combination  with  the  shnttl*^ 
of  the  nippers,  and  thvir  several  appendages  and  appliances,  by  which  their  bite  or  fiictlon  upon  the  plaits 
are  regulated  and  rendered  uniform,  subet<mtially  as  described. 

296.  PusiETX  Cun;  W.  D.  Lodlow,  City  of  New  York. 

Claim— The  described  combination  of  the  key  with  lugs  attached.  In  the  manner  shown,  to  the  «id-<«  of 
a  cavity  in  the  top  of  the  can,  in  order  to  prevent  the  disruption  of  the  said  lugs  during  the  act  of  duaing  the 
can,  and  avoid  prqjections  above  or  beyond  its  periphery. 

297.  MAomin  fok  FoLoziraAKD  PACKUia  Wool;  Wm.  II.  Main,  Liverpool,  Ohio. 

Claim— The  devices  for  rolling  the  fleece  into  a  compact  cylindrical  form,  namely,  the  comMnaHrm  of  the 
belt,  rod,  hodu,  and  pins^  the  same  being  operated  by  means  of  the  winJtaM  and  screw,  in  .the  nuuiner 
■pedfled. 
293.  COLTXTATOE  Tbri  ;  (Gardner  Maynard,  Ilion,  New  York. 

Claim— The  arrangement  of  the  tooth,  stay,  and  wrought  iron  stem  and  brace,  when  the  stem  la  wekkd 
between  the  wings  of  the  tooth  and  made  to  form  a  brace,  as  sit  forth. 
299.  Paoxdio  roE  Svuffino-boxxs  of  Pirons;  Charles  M.  Bumey,  Rozbury,  Massachnsetta. 

Claim— A  packing  for  stoffing-bozes  oompcaed  of  canvass  and  India  rubber,  as  sat  forth,  and  cut  diuo- 
nally,  as  described. 
800.  MAOmiOB  POE  PuLTBuniro  MnrxEAU;  Bamnel  and  George  B.  Mills,  City  of  New  York. 

Claim— A  series  of  drcular  grooved  and  rong^ened  metallic  plates  working  upon  their  edges  aide  by  lida 
In  a  trough  or  cylinder,  the  circle  being  larger  than  the  plates,  which  have  an  alternating  motion  in  combi- 
nation irith  each  other  and  the  cylinder,  and  in  connexion  with  the  rode  shafts  and  levers  for  operating  tlw 


801.  HACBun  roE  Fcnsexxo  Haie-beosb  Haiivub;  Thomas  Mitchell,  Lanslngburg,  New  York. 

Claim- The  rotating  cutter  wheels,  and  guards,  and  guides,  in  combination  with  the  damps  provided  with 
patterns,  arranged  as  set  forth.  Also,  centering  the  unfinished  brushes  in  the  damp  by  means  of  the  Itristks 
in  connexion  with  the  strip  or  plate  and  the  inner  edge  of  the  pattern  or  Its  extension,  as  described. 

802.  DmcATXRa  Sooae  Juxou;  Marie  Hdotse  Nloohu  and  Louise  Joeephine  Champagne,  Thibodeanx,  Ls. 
Claim— The  employment  in  the  bleaching  and  defecating  of  sogar  Juices,  of  the  herein  described  oombi- 

nation  of  solphur  and  Ume,  prepared  in  the  manner  set  forth. 

803.  Animal  Teap  ;  Henry  8.  North  and  John  0.  Couch,  Middletown,  Connecticut 

Claim— 1st,  The  combination  of  the  many-chambered  cylinder  with  the  breech-pin,  by  meaat  of  a  ob* 
trsl  oonnter-bore  In  the  said  cylinder,  meeting  the  chambers,  and  a  groove  or  recess  all  round  the  end  of  the 
breedi-pin,  whereby  communication  la  made  between  the  chambers  of  the  cylinder,  and  all  are  enabled  to  be 
fired  at  once  with  a  single  vent  2d,  Fitting  the  hammer  in  the  form  of  a  ring  to  slide  alone  the  exterior  of 
the  breech-pin.  Sd,  The  combination  with  the  hammer  spplled  to  dide  along  the  exterior  of  the  hdlow 
breech-ptn,  of  a  rod  diding  through  the  centre  of  the  cylinder  and  within  the  breedi.|4n,  and  a  spring  scar 
•ttached  to  the  said  rod,  and  workktf  throng  a  slot  in  the  breech-pin,  as  described.  4th,  The  eomblnatMB 
with  the  hammer  applied  outside  of  the  hoUow  breech-pin  of  a  collar,  or  its  equlvdent,  applied  within  tha 


breech-pin,  and  having  pins  or  ears  projecting  through  slots  in  the  rides  of  the  breech-pin  behind  the  1 
mer,  and  a  helical  spring  applied  within  the  breech-pIn,  behind  the  sdd  collar,  or  equivalent  6th,  The  ex- 
tendon  of  the  centrd  rod  which  carries  the  sear  din«tly  throng  the  cylinder  and  through  the  hollow  breeds. 
fin,  so  that  It  m^y  be  operated  either  by  a  poll  at  its  front  end  or  by  a  push  at  its  rear  end.  6th,  In  oombi- 
Bation  with  the  many-diambered  cylinder,  hoUow  breech-pin,  hammer,  oentrd  rod,  asar,  and  spring,  sad 
«dlar,  as  deaeribed,  we  daim  the  stock  and  trigger, applied  as  described, to  make  a  weapon  that  can  bobaiSBd 
•■d  aet  for  shooting  game^  by  the  seizure  of  the  bait,  or  that  can  be  used  In  the  hand  Uke  an  ordtnaiy  plstd 
or  firearm. 
804.  TooirBOLDlu  FOE  IiATHM ;  Charles  Peck,  New  Haven,  Oonneotlent    ■ 

dafan— 1st,  The  oombinatton  of  the  tod«rest  with  the  segment  or  thdr  mfchanloal  eqnivalsnta,  so  aa 
to  elevate  or  deprns  the  cutting  instrument  when  arranged  in  the  manner  described.  2d,  The  Tndotted  bed- 
plate with  the  tool-rest  connecting  the  tool-poets,  when  combined  in  the  manner  described,  so  as  to  allow  tka 
eatting  tool  to  be  pUted  at  any  required  angle  horizontally. 
806.  Clotdu  Detxe  ;  George  Race,  Norwich,  New  York. 

Claim- 1st  The  employment  of  a  hoUow  post  eodoaing  the  arms  of  the  vsd.  In  which  the  arms  may  he 
elevated  and  depressed  through  its  top,  in  the  manner  set  forth.  2d,  The  combinatiou  of  the  diding  head 
and  the  arms  hinged  to  said  hesd  at  their  lower  extremities,  and  connected  by  cords, or  other  equivalent  con- 
nexion, Et  thdr  upper  extremities,  as  described.   3d,  The  combination  with  the  foregoing  of  the  cord  and 


Digitized  by  VjOOQIC 


Ameriean  Patents  whieh  issued  in  Juney  1859.  171 

fmlleTB,  the  pinion,  nek,  and  Utcfa,  Ibr  elevnting  and  secoring  the  hetd  in  tbe  hollow  post,  when  oonstnicted 

in  the  manner  set  forth. 

ao&  UACBOsn  FOB  Dbitixo  Hoops  on  Pails,  Ac;  Wm.  Baymond,  Marlboro*,  New  Hampehire. 

Claim — ^The  employment  of  a  driver,  when  either  fixed  or  turning  looaeiv  in  its  bearings,  and  operated 
by  means  of  a  Jointed  lever,  or  othemise,  so  as  to  press  against  and  dnre  the  hoop  npon  the  tub,  when  a  ro> 
taf  y  motion  is  given  to  said  tub. 
907.  GooKiivo  lUiroBs;  Wm.  Besor,  Cincinnati,  Ohio. 

Clnim— Ttie  peculiar  construction  of  tlie  plafe  which  constitutes  the  upper  plate  of  the  stove,  Ibrmlng,  as 
it  doea,  tiie  plate  of  the  stove,  the  arched  roof  of  the  dumper  chamber,  and  part  of  the  chimney  pipoy  in  the 
manner  aeC  forth. 
SOS.  Modi  op  Liptdto  Stamps  pox  Crushtno  Osss;  Delos  K  Bice,  Detroit,  Michigan. 

CUkim— The  application  of  the  folding  wedges,  in  combination  with  the  band,  or  their  equiTSlents,  thereby 
producing  a  uniform  lift  of  the  rods  together  with  the  stamp  heads. 
909.  Machini  pob  TuH!fiiro  Hubs;  Alex.  Rickert,  Schoharie,  New  Tork. 

Claim— Ist,  The  graduated  scale,  in  combination  with  the  index,  and  the  sliding  frame,  and  hub  blank, 
and  niaudrel,  operating  in  connexion  with  the  cutti>i-s.  in  the  manner  described.  2d,  The  constructing  the 
sliding  alceve  witli  an  opening  at  the  angle  so  as  to  slide  over  and  upon  the  large  cutter  on  the  shaft,  so  as  to 
cut  any  required  slae  of  hub  without  change  oi  knife,  as  doscribed.  Also,  the  constructing  the  sliding  sleere 
(or  cutter  and  stock.)  to  pass  over  and  ma^k  the  fixed  knife  on  the  shaft,  in  connexion  and  combination  with 
the  making  one  of  the  sides  of  the  sleeve  thicker  and  hi>nvler  than  the  other,  in  order  to  approximate  to  an 
equipoiae  of  the  shaft.  8d,  The  settinjjc  and  adjusting  (by  means  of  the  slot«nd  screw-bolt)  the  arm,  so  as  to 
cut  any  required  length  of  hub,  and  so  arrangiMl  upi)n  the  bar  as  to  allow  it  to  vibrate,  for  the  purpose  of 
bringing  up  tlie  cutters  to  the  hub  or  throwing  them  bock  when  required,  and  without  interfering  with  tho 
screw  or  the  adjustment  of  the  arm. 

310.  OoTToai  CuinTATOBs;  Wm.  J.  Rivers,  Snmter  District,  South  Oirolina. 

Claim— The  handles,  helve,  beam,  foot  bar,  plough,  harrow,  roller  frame,  and  roUer,  when  arranged  for 
joint  operation  as  described. 

311.  Appahatto  poe  Uxatixo,  Cooxiso,  and  Vkntilati^o;  C.  B.  Sawyer,  Fitchbnrgh,  TWaawschBaottH 
Claim — ^The  combination  of  the  oven  and  range  with  the  fire-pot,  flro-flues,  and  air-pipes,  as  described. 

812.  Bboom  (Xup;  P.  B.  Sheldon,  Prattsburgh,  Assignor  to  self  and  J.  T.  Upeon,  Huron,  New  York. 

Claim— The  feathers  or  ribs,  in  combination  with  tho  scn-w-threads  of  the  shanks  and  with  the  handla, 
as  dncribed.    Also,  the  oomblnation  of  the  conical  itcrew  shanks,  conical  screw  ferrule,  and  screw-bolta,  and 
nnta,  arranged  as  set  fortk.    Also,  the  wires  attached  to  the  Jaws  and  arranged  in  combination  therewith,  in 
the  manner  described. 
SIA.  Corns  Shxlubs;  Adon  Siddall,  Bamson,  Michigan. 

Claim— The  arrangement  of  the  stirrup  with  the  levers  for  operating  the  adjustable  sUdiog  pressmre  bar^ 
ia  the  manner  described. 
S14.  PowsB^PClLBT  Peissss;  William  and  Robert  Skene,  Louisville,  Kentucky. 

(Haim — ^Ist,  The  anrangement  of  the  scroll  and  the  conical  windlasses,  s  s',  to  operate  in  c<unbinatioii 
with  tl»e  windlass,  a,  and  with  the  two  followers,  or  their  etiuivalents,  as  specified.  2d,  Amuiging  the  scroQ 
and  the  windlasses,  e  k',  or  their  equivalents,  on  slides,  which  are  rigidly  attached  to  the  upper  follower,  so 
that  tlie  Wv'ight  of  those  parts  assists  in  increasing  the  pretwure  on  the  substance  placed  bc^tween  the  two  foU 
kiwers  8d,  The  arrangement  of  the  two  fullowers  with  pulleys  to  operate,  in  combination  with  the  scroll^  the 
ODoe  windlasses,  and  the  ropes,  substantially  as  set  forth. 
3U.  PowKE  OxAX  Pbubb;  William  and  Robert  Skene,  Louisville,  Kentucky. 

Claim — ^The  arrangement  of  tlie  windlasses,  the  weight,  the  scroll,  and  the  pinion,  R,  to  operate  in  com- 
Umtlun  with  the  cog-wheel,  the  pinions,  it  and  tf,  the  double  rack,  and  the  follower,  substantially  as  speci- 
fied. 
S1&  Cakpr  Vastixse;  M.  D.  and  S.  A.  Snyder,  (Clarendon,  New  Tork. 

Claim — An  improved  carpet  hook,  consisting  of  the  barbed  shank,  gauge  notch,  throat,  and  rectangular 
dinching  book,  constructed  in  the  manner  described. 

317.  BnuEts  POB  DiSTiLLiTloy  OP  Ooal;  John  L.  Stewart,  East  Boston,  Massachusetts. 

Claim — ^My  improved  revolving  web  retort,  constructed  not  only  with  Its  Induction  snd  eduction  open- 
ings arranged  at  or  near  one  end  of  It,  but  with  an  endless,  or  other  proper  carrier,  made  so  as  to  operate  to 
reoeive  the  ooal  or  matter  to  be  distilled  from  or  near  one  end  of  the  retort,  and  carry  ur  force  the  same  tovrard 
the  opposite  end  thereot  and  from  thence  backward  toward  the  fttint  end,  and  there  discharge  such,  tlie  same 
causing  the  coal  or  matter  to  be  distilled  to  pass  twice  through  the  retort  or  carbonizing  chamber,  in  manner 
and  for  securing  advantages  S|)eciflcd.  And,  furthermore,  in  combination  with  the  retort  or  its  discharging 
BMOth,  a  water-sealing  trough  and  an  endless  carrier  to  operate  in  such  trough,  substantially  as  specified,  to 
neeive  or  carry  away  from  the  retort  the  discharged  coke  or  products,  the  wat^r  of  the  trough,  under  such 
application  of  it  to  the  discharging  mouth,  serving  to  ftimish  vapor  or  steam  to  the  retort  in  manner,  and  to 
Hfcci  an  advantage  in  the  distillation  of  the  coal  or  matter  therein,  as  specified. 

318.  MACHtns  Poa  HAKixa  H^t;  J.  C.  Stoddard,  Worcester,  Massachusetts. 

Claim — Arranging  the  rakes  in  radial  slots  between  the  two  drum-heads,  and  fixing  them  therein,  so  as 
to  serve  the  purpose  of  a  hay-making,  and  by  a  sinj^e  change^  a  hay-raking  machine,  in  the  manner  set 
forth. 

319.  Apparatus  pdb  Drtivo  GR-inr;  Joseph  Souter,  Chicago^  lUinois. 

Claim— The  drying  of  grain  by  means  of  heated  air  within  a  vertical  cylindrical  chamber,  which  is  pro- 
vided with  a  series  of  tapering  rims  and  a  central  shaft,  which  is  armed  with  a  series  of  winged  scattering 
wh<*»1a,  when  a  fen.  or  some  other  equivalent  means,  is  employed  for  producing  an  upward  current  of  heated 
air  thnmgfa  the  said  chamber,  in  the  manner  set  forth. 
a>.  Appabatub  pob  HiATiifG  Btnu»iC08;  Qeorge  8. 0.  Spenoa,  Boston,  Massachusetts. 

dainn— The  arrangement  of  the  elevated  sides  of  the  Iwller,  in  combination  with  the  pipe,  or  Its  equIvB- 
lealy  diprssBOd  within  the  same  for  hsating  and  distributing  the  air,  in  the  manner  set  forth. 
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321.  Harykstixo  MACRnm;  A.  Q.  Stipher,  Bichmond,  IndUoA. 

ClHim— 1st,  The  employment  or  nw  of  the  tilting  sprinx  rake.  In  combinntlon  with  tlic  riidlni;  nkn* 
fmme,  arrangod  a«  set  forth.  2(i,  0|wraUng  the  raker  fVame  and  raker,  by  means  of  the  rpciproratin^  l«r, 
through  the  medium  of  the  rack,  cug-wheel,  pulli'y,  and  cord,  arranged  as  set  f >rlh.  3d  The  combinatUin 
witii  tlie  raker,  the  sliding  trap-duors,  (i])orated  )>y  means  of  the  bent  levers,  springs,  and  camii,  as  set  fortL 

322.  BcFicinNQ  BuOAR  Juices;  A.  A.  Tait,  Assignor  to  George  B.  Uartson,  City  of  New  York. 

Claim— The  employment  of  the  sulphate  of  tin,  applied  in  manner  substantially  as  described,  fiir  defiwst* 
ing  cane  Juice  and  syrups. 

323.  Frames  for  HAXUFACnrRR  of  Soap;  B.  P.  Thomas,  Syracuse,  New  York. 

Claim— Lining  soap  fhimca  in  ordinary  use  with  flexible  metallic  plates,  in  the  manner  set  forth. 

324.  CoRX  Pi..iRTn8:  C.  G.  Udell,  Morris,  Illinois. 

Claim— 1st,  The  arrangement  of  the  grain  box.  tubes,  connecting  Imra.  and  legs,  constncted  in  the  mtn- 
ncr  set  forth.  2d,  In  combination  witli  the  above,  I  claim  the  measure,  marking  rod,  and  guide,  coostmcted 
In  the  manner  set  forth. 

325.  Nachixx  FOR  lluuixo  AXB  Scourivo  Grain;  T.  F.  Wagoner,  Trenton,  New  Jersey. 

Claim— The  combination  of  two  snrfiicca,  one  of  which  is  elastic  and  the  other  hard,  when  the  planes  nf 
raid  snrf«ices  are  plnced  on  a  plane  with  the  horizon,  and  one  of  them  haTlng  a  circular  motion  for  the  pur- 
)KMie  of  hulling  and  scouring  grain,  as  sot  forth. 
320.  HoRSK-SHOB  Machixk;  ILL.  Watts,  Chester,  Massachusetts. 

Claim — The  arrangement  and  combination  of  tiio  slotted  carringO|  the  die,  the  followers,  the  rollos,  m 
dcscriiK'd. 
327.  Rotary  Cultivators;  John  Young,  Joliet,  Illinois. 

Chum — The  arning'nient  and  combination  of  tlie  rkilcton  or  op<^n  rotary  plonghing  cylinder,  when  tb« 
niould-bonrdii  tli-reof  ur^  ttet  tangentiiil.  and  extend  from  end  to  end  of  the  cylinder  in  a  straight  or  oblinne 
direction,  in  couibinutliai  with  a  rotary  shaft  or  circular  cd;^}  dim:s,  tiie  wliole  being  oiM^rated  as  set  furtL 
828.  H  artssti.no  Maciiixes;  McClintock  Young,  Jr.,  Fnilcrick,  Mary  bind. 

Claim— Combining  the  handle  of  the  rako  with  the  shaft  by  menn«<  of  the  rapporter,  the  shaft  arm,  ft» 
crank,  the  pitman,  h,  nud  tlio  pitman.  1,  and  in  such  a  manner  tiiat  the  rotation  of  said  shaft  will  stesdily 
unil  pimitlvelyimiiart  the  dosiretl  movements  to  the  rnke.  Aim),  the  coml>iiuition  of  tlie  aiuis  and  the  guides, 
or  eitlier  of  them,  with  the  above  duHcriljed  mechiuiidui  for  oi)eratiug  tlie  rake,  con;»tructud  in  the  ntant^ 
described. 
329.  FURXACES;  E.  B.  Clierery,  Assignor  to  self  and  T.  W.  "Weathered,  City  of  New  York. 

CbUm — Tiie  hollow  diimc,  k,  ovfr  the  fire.  In  combination  with  the  dume,  h,  in  tht^  manner  and  fer  the 

{mrpoites  spedflcHl.  whereby  the  heat  a^vt^mld  into  Haid  dome,  k.  and  then  ]»i9ses  away  bctwe.<n  Ctie  domes, 
I  a]i«i  k,  heating  the  circulating  water,  m  Hi>ecintHl.  Also,  the  thimbles  iias^iug  through  the  flanches  and 
Ijrming  oiieniugs  for  the  circulating  water,  as  sjiecified. 

830.  MoDR  OF  iMPARTixo  MoMEKTDH  MOTION  TO  A  SiFTixo  APPARATUS;  Samoel  Clark,  Assignor  toW.a 
Bounie,  City  of  New  York. 
Claim— 1st,  Tlie  imparting  a  short,  qnick,  or  Jarring  motion  to  a  sifting  apparatus,  or  machinery  of  any 
kind,  whore  such  motion  is  dwir.ibIo,  by  means  of  an  a^cillating,  vibrating,  or  nTipnxating  we'ght,  broaghr, 
at  th"  end  of  its  motion,  into  contict  with  th  •  wiiii  apptu-ntiiii  or  its  attach tnentx,  in  ihe  msinner  deticrilic^  or 
its  equivalent.  2il,  Sus|)on(ling  the  objivt  to  wliicli  the  motion  is  applied  by  mnan.t  of  a  suifpending  or  snp- 
p*»rtltig  link  or  rod.  with  concave  iMMrin.-^  jwrts  up|¥'ruio«t  at  both  ends  and  convex  Ijcaring  partM  undcnnast, 
coUiitructed  as  above  set  foiili,  or  in  an  eiiuivaleat  manner. 

331.  SxcDixo  Machixes;  Daniel  Foreman,  Assignor  to  8cIf,G.  W.  Sweringen,  and  Jonathan  Penoyer,  KaTanr> 

Ohio. 
Qaim — The  arrang.^ment  and  combination  with  the  interior  of  the  peculiarly  formed  hollow  slide  of  t^ 
adjnsutble  plate,  as  de^n-il>ed. 

332.  Let-off  Motiov  rrtn  Looms;  W.  II.  Gray,  Dover,  New  Hampshire,  Assignor  to  self  and  Luther  Bobinsoo, 

Melros  >,  Massachusetts. 

Claim— lift.  Combining  the  clutch,  or  its  equivalent,  by  which  motion  Is  Imparted  to  the  let-off  mechan- 
ism, with  the  ynrn-lK>am.  by  means  of  a  worm-gear  on  the  yarn-bemn,  and  an  eudie^n  screw  and  sprin?,  ap- 
]ilii>4l,  sub'ttantUUly  as  d<'.><crtbed,  to  th>' itliaft  which  controN  the  rotation  of  tlio  beam,  and  oiH^nitingaae-t 
forth.  2d,  In  combination  with  the  worm-gear,  endless  screw,  and  spring,  applied  as  de^rib.'d.  I  cl.tlni  the 
lever  applied  between  the  said  spring  and  tho  surCice  of  the  yarn  on  the  U>am,  and  operating  as  f^iedfied. 
833.  PoRTABLK  Door  Fastbnxr;  Levi  C.  Johnson,  Assignor  to  self  and  J.  B.  SmIUi,  Buffalo,  New  York. 

Claim— The  sliding  liar  (including  the  plate,  p\  when  so  constructed  as  to  form  the  slot,  and  so  connected 
and  arranged  with  th''  pl:\t«*8.  a  and  a'. and  Itolt,  b,  as  that  when  pluc  d  in  the  dwr  for  ur«e.  the  bar  will  stand 
at  right-auglee  with  the  b  >lt.  and  when  folded  for  carrying  in  tlie  pocket,  tlie  plate,  F,  will  cover  the  teeth  or 
spurs  of  plate,  A,  as  described. 

334.  Method  of  Protectixg  Iron  from  Oxidatiox;  E.  0.  Pumroy,  City  of  New  York,  Assignor  to  J.  R.  Fom> 

r<»y,  Brooklyn,  New  York. 
Claim- The  preparation  of  Iron  by  comxling  or  oxidizing  its  surfkce,  fi>r  the  express  pnrpooe  of  making 
the  siinie  rough  and  capable  of  iK'ing  cla'tely  and  firmly  unit<-d  with  a  covering  of  fire-proof  jmint.  by  nieaw 
of  rolling,  or  other  meclmnical  force,  and  the  application  of  the  other  processes  above  descrilx'd  to  iron  ai> 
prepired,  in  combination  therewith. 

335.  Grain  Separators;  Austin  Potter,  Assignor  to  self  and  J.  W.  Norton,  Williamson,  Xew  York. 

Claim — ^Tlie  application  of  the  atyustable  slide-board  to  the  endless  riddle,  in  such  a  manner  tlmt  the  grain 
rimI  strew  cin  be  made  to  impinge  upon  the  end  or  more  open  meshes  of  the  same,  or  uixm  the  top,  thereby 
varying  and  adapting  the  action  to  tlie  quality  of  grain  and  straw,  and  employing  the  force  with  which  it 
iMives  the  cylinder  as  a  moans  of  s>parating  the  two.  Also,  the  combination  and  arrangement  of  the  parts, 
conHiriting  of  the  fiin,  self-vibrating  riddle,  with  pulleys  driven  directly  from  the  cylinder,  elongatNl  shaker 
and  Iward,  and  intermediate  atUu^itable  slide-board,  operating  coi\}ointly  to  form  a  more  portable,  cheap,  and 
effective  separating  attachment  to  threshing  machines. 
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338.  APPASAT1T8  FOR  OiuiTO  Cni7n>n8  Ain>  m  Pistomb  or  Soam  Emun ;  C.  JL  Stebbeof,  AsslsDor  to  aelf 
and  R.  J.  Todd,  Boeton,  Massachusetts. 
ClatiD— The  oombination  of  the  lifter  and  tubular  holder,  or  tlieir  eqnWalent  or  equJTalrata,  with  the 
Tslre  and  the  piston,  the  whole  being  constructed  and  applied  together,  and  to  a  resenruir  and  Ita  pump  bar- 
rel, in  the  manner  specified. 

Sxn58iOH. 

L  MjkOHXNis  FOR  RAisnro  Ain>  Lowxrivo  Wkqirs;  Ephraim  Morris,  City  of  New  York:  patented  J«l7  5. 
1846;  extended  Juno  28, 1869.  ^  ^^  '    * 

Claim— The  manner  of  combining  the  barrel  discs  with  the  wheel,  for  the  pnrpoee  of  hoisting,  lowering, 
or  suspending  weights  by  means  of  tlie  ribs  end  grooyes,  or  any  analogous  device.  And  the  flirther  oomU- 
DstJoD  tliercwith  of  the  means  employed  to  gorem  and  regulate  the  action  of  said  parts,  namely,  the  frictioii 
bai)<Ij«  and  lerers,  the  attaching  or  detaching  lever,  rolling  shaft  and  bit,  pin  and  slide-icey,  substantially  as 
aach  manner  and  combination  are  shown,  irrespective  of  the  power  employed  to  work  the  machinery,  and 
also  irnspcctlre  of  the  mode  by  which  power  is  connected  to  the  working  parts. 

ADDRIOHAL  iKFROTnaaiT. 

1.  Thx  Go!«9Tnxrcno!r  or  Chairs.  Sorvs,  Ac;  Ch%rl(«  Robinson,  Gambridgeport,  Massachusetts:  patented 

March  9, 1868;  additional  dated  June  14, 1869. 
Claim — ^Addltlonnl  to  the  original  improvement,  the  spring  plate,  arranged  and  operating  In  combination 
with  the  supporting  blocks,  as  specified. 

2.  Railboad  Car  Springs;  A.  R.  Davis,  Philadelphia,  PennaylvanU;  patented  February  16, 1869:  additional 

dated  June  28, 1859. 
Claim — ^The  bore  and  cover  plate  secured  together  by  a  bolt,  or  other  suitable  fiwtening.  In  comUnatloR 
with  one  or  more  loose  plates  pkiced  within  the  box,  so  as  todlvide  the  latter  into  two  or  moreoampartmenta. 

Rb-Ibsdu. 

1.  GoTTOir  Ocrs;  David  0.  Olmstead,  Vicksbarg,  Mlssiaslppl,  Assignee  of  R.  A.  L.  McOurdy,  SaUae  Parish, 
Louisiana;  patented  June  26, 1856;  re-issuod  July  16, 1866;  re-re-issued  June  14, 1869. 
Claim — ^The  revolving  screen,  cylinder,  or  shaft  situated  in  the  hopper  or  roll-box, so  that  the  roll  moves 
around  it,  when  arranged  iu  the  manner  described,  whether  as  a  single  or  double  device,  so  as  to  perform  any 
or  all  of  the  Amctions.  Also,  discharging  the  hulls  and  trash  IVom  the  roll-box  throned  Uie  aldea  of  the  oottoa 
gin. 

S.  FAffoxntQ  Ckxtri-bits:  Able  W.  Streeler,  Shellbuma  Valla,  Massachoaatts;  patented  Jan.  28, 1866;  re- 
issued June  14, 1869. 
Claim — Fastening  a  bit  in  Its  stock  by  means  of  a  prq|<>etio&  on  one,  and  a  suitable  recces  for  it  on  the 
other,  when  combined  with  mechanical  pressure  or  fHctiou  that  will  hold  the  prqfeetlon  and  reoess  togeUier. 
3^  WatkbpBAGU  vor  Ramqib;  Jamea  Ingram,  City  of  New  Tork;  patented  Pebmary  16^  1868;  xe4iBued 
June  21, 1869. 
Claim — ^Protecting  the  water-backs  of  ranges  by  the  introduction  of  a  movable  fire-brick,  soap-etone,  or 
eqaivalent  material,  between  the  fire  and  said  water-backs.    Also,  arranging  said  water-back,  as  set  forth, 
whereby  the  same  can  be  moved  away  from  the  flro  to  allow  spaee  for  introducing  said  protecting  fire-brick, 
or  ita  equivalent.    And  in  oombination  with  said  water-briok,  the  lever  and  weight,  or  their  eqoivRleB^  to 
move  the  intervening  soap-stone  or  fire-brick. 
4.  Brumrb;  P.  C  MoGallam,  Owego*  New  Yoik ;  patented  Jan.  BO,  1867;  re-iasoed  June  21, 1869. 

Claim — So  combining  the  arch  onrd  or  beam,  the  arch  brace,  and  the  abutment  or  pier  of  a  bridge^  aa  that 
the  thnut  of  the  arch  shall  be  thrown  down  upon  the  abutment  or  pier,  and  any  deflexion  in  the  lower  cord 
be  eoantcractad  by  an  upward  force  at  the  upper  ends  of  the  arch  braces.  Also,  the  method  of  lengthening 
or  shortening  the  braces  of  a  bridge  truss  or  girder,  by  which  the  tnias  may  be  elevated  or  depressed,  aa  re- 
Mired,  by  means  of  the  yoke^  the  plate  on  the  end  of  the  brace,  and  the  straining  pieces  with  their  nuts,  as 

6.  OotSBsraHS  roE  Stram  XEtomi;  Charles  T.  Porter,  City  of  N^  Tork;  patented  July  18, 1868;  relswitd 
Jane  21, 1869. 
CMm — ^let,  In  oomMnatton  with  arms  and  very  small  balls,  or  their  equivalents,  revolving  at  a  velocity 
eereral  times  greater  tlian  would  be  due  or  natural  to  them,  considered  as  a  conical  pendulum,  tiie  employ- 
meat  ef  a  cooDterpoise,  api^ied  as  described,  and  so  proportioned  in  weight  as  to  balance,  or  nearly  so,  the 
oentriftiga]  force  developed  by  the  revolution  of  the  said  arms  and  balls,  or  their  equivalents.    2d,  The  em« 
ployment,  at  the  connexion  between  the  arass  and  the  central  spindle  of  the  governor,  <tf  ajolnt,  constructed 
M  deocritwd,  whereby  each  arm  is  brought  to  the  outside  of  the  Joint  on  one  side,  and  made  to  thrust  against 
the  J<Mnt  pin.  doee  to  one  end  thereof  at  a  right-angle,  and  at  a  distance  from  the  axis  of  revolution. 
e.  TsaniRS;  John  A.  Jackson,  Asslgneeof  Israel  Amies,  Philadelphia,  Peansylvanla;  patented  December  II, 
1855 ;  r»-issued  June  21, 1869. 
Claim — ^The  embossed  veneers  deeetlbed,  the  same  being  adapted  for  subsequent  application  in  the  con- 
etmetion  suid  ornamenting  of  furniture,  and  oUier  articles,  to  which  veneen  are  or  may  be  applicable. 
7.  BMJLmm  Machinrr;  Obed  Hussey,  Baltimore,  Maryland;  patented  Aug.  7, 1847 ;  re-issued  AprU  14, 1867; 
r»«e-iaBued  June  21, 1869. 
Ctalin— The  «ombloation  of  side  and  Groes  bearings  ef  tiie  guards,  with  Ihuh  edges  ai  or  near  the  foffce 
eflhebladaa. 

a,  KgAm»  Uachikis;  Obed  Hussey,  Baltimore,  Maryland;  patented  Aug.  7, 1847;  re4ssned  April  14, 1867; 
T»r»-is8tted  Jane  21, 1869. 
OlaiiB — Scalloped  cutters  with  their  blades  bevried,  as  described. 
9.  Pmobbs  ot  ORmniu  Papa  Pulp;  Jeeoph  Kiqgslaad,  Jr.,  PFanklin,  New  Jersey ;  patented  Dec  28»  1866; 
n^mmnd  June  28, 1860. 
GUdm— Tbe  prooess  of  reducing  fibrooa  subetaacee  to  palp  saitable  for  making  paper,  whilst  sodiflbroiiB 

16* 
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■nb«tanccs  are  rasponded  In  vater,  by  suldectiog  them  to  the  operation  of  grinding  or  beatinfC  action  io  a 
cloccd  Teasel,  to  ii-hfch  it  Is  supplied  liy  the  hydraulic  power  of  a  descending  column  of  water  ao  charged  with 
the  fibrous  sulwtance,  and  permitting  it  to  escape  and  be  discharged  so  soon  as  it  is  suflBciently  reduced.  AUa, 
separating  the  fibres  from  the  mass  so  soon  as  they  are  sufficiently  reduced,  and  disrliarging  them  by  the  hy- 
drostatic pressure  of  the  column  of  water  in  which  the  fibres  are  suspended,  and  which  In  Sowing  upward  to 
the  discliarge  carries  with  it  only  the  fibres  which  are  sufficiently  reduced. 

10.  MAcmxxRT  TOR  GanmiNO  Paper  Pitlp;  Joseph  Kingsland  Jr.,  Franklin,  New  Jersey  ;  patented  Dec  It, 

1856;  ro-iseu  -d  June  28, 1859. 
Claim— The  combination  of  the  rotating  grinder  with,  and  inclosed  in,  a  surrounding  case,  which  consti- 
tutes the  opposing  grinding  surface,  and  which  is  provided  with  a  feeding  pipe  and  discharge  aperture,  enit- 
able  for  feeding  or  CHrrying  the  fibrous  substances  to  and  from  the  grinder  In  the  Inclosed  Tossel,  by  thfS 
hydraulic  pressure  of  a  descending  column  of  water. 

11.  Brick  Machtnes;  Joseph  W.  Jayne,  Sandusky,  Ohio;  patented  May  6, 1857;  ro-Issued  June  28, 18M. 
Claim — ^Ist,  The  yoke,  constructed  in  the  form  described,  by  which  converging  planes  are  held  ftmly  in 

the  same  position  ri'lative  to  each  other,  whether  the  same  be  compoeod  of  one  or  more  pieces  of  mt-taL  2d, 
The  radiiii  sliding  and  reToIving  chargers,  in  combination  with  the  mould  wheel.  3d,  Tlie  arrangement  of 
the  guide  stem  on  one  side  of  the  preswers  instond  of  on  the  end,  whereby  I  am  enabU'd  to  place  th"  pressing 
roller  In  the  cavity  of  the  piMton.  4th,  Making  the  piston  or  pressor  hollow,  and  inserting  the  pressing  rolk-r 
In  the  cavity  thereof  (instead  of  placing  it  upon  a  guide  stem  as  heretofore  done). 

12.  Pbockss  of  MANrrAcnntnra  WniE  Oratiko,  Ac.;  llenry  Jenkins,  Brooklyn,  New  York;  patented  March 

6, 1847;  re-issued  Jane  28,  lSo9. 
Claim— Manufacturing  screws,  or  oth*»r  articles,  from  metallic  wires  or  bars  that  are  bent  or  crinkled  at 
the  point  of  intentcction  previously  to  licing  laid  or  woven  up,  whereby  I  am  enabled  to  form  meshes  of  any 
desired  size  or  shajw  by  such  Intersecting  bars  or  wires,  so  that  they  shall  be  rigid  and  durable,  as  set  Ibrth, 
and  this  I  chilm  irre8[)ectivo  of  the  mechanism  for  bonding  or  crinkling  said  wires,  or  Interweaving  them  to 
Ibrm  the  requisite  meshes. 

13.  VASHiiro  Macrixrs;  Miner  Tan  Aukon,  Saratoga  Springs,  New  Tork ;  patented  May  U,  1858 ;  re4aEaed 

June  28, 1859. 
Claim— Ist,  Providing  a  stop-board  at  the  lower  portion  of  the  rear  end  of  the  mbber,  as  set  (brth.    fA. 
ProTlding  an  oblong  slot,  the  lower  termination  of  which  is  of  scroll  form,  in  each  of  the  pendulous  arms  of 
the  rubber,  as  set  forth.    3d,  The  combination  with  said  slot  of  a  back  trip-board,  as  set  Ibrth. 

14.  MACHI271 POR  FnasHTKo  Brush  ITandlks;  John  Amos,  Assignee  of  Thomas  Mitchell,  Lansingburgh,  New 

York;  patented  June  23, 1857;  re-issued  June  28, 1859. 

Claim— 1st,  Tlie  combinntlon  of  the  crown-wheel  saw  with  the  adjustable  platform  and  atop,  as  set  fcrtfi. 
2d,  The  wheel,  provided  with  the  oblique  cutters,  in  combination  vrith  the  guard  or  gauge  piece,  the  cutter 
wheel  and  gauge  piece  being  arranged  relatively  with  each  other,  substantially  as  set  forth.  3d,  The  arrange- 
ment and  oombinatlon  of  tlie  platform  with  revolving  cnttera  shaped  and  operating  as  described,  crown-saw, 
with  the  arms  and  the  adjustable  platform  and  cutter  wheels,  with  their  cutters,  as  described. 
1ft.  Yaltes  tor  Drt  Oas  Mrtrcs;  W.  Hoppor  and  R.  II.  Oratz,  Assignees  of  C.  C.  Lloyd,  Philadelphia,  Pa.; 
patented  June  22, 1858;  ro-Iasucd  June  28, 1859. 

Claim— Ist,  The  combination  of  the  rotary  valve  with  a  series  of  brakes  or  edges,  arranged  so  as  to  neape 
the  upper  surfoce  of  the  valve  seat.  2d,  The  drip  and  valve  soat,  arranged  so  as  to  collect  and  carry  olT  any 
liquid  deposit  In  the  metre.  3d,  The  valve  carriage,  arranged  substantially  as  described.  4th,  The  combina- 
tion of  the  valve,  the  valve  seat,  the  ahafts  attached  to  the  diaphragms,  arranged  for  the  purpose  of  restrain- 
ing a  reverse  movement  In  the  metre,  and  thus  dispensing  with  the  click  and  ratchet. 
10.  Id  Crbam  Frskxxrs;  H.  B.  Maaser,  Sunbory,  Pennsylvania;  patented  Dec  12, 1848;  re-issned  January 
1, 1850;  re-ro-Issued  June  28, 1859. 

Claim— A  scraper  or  scrapera  which  act  or  bind  during  the  process  of  fireeBing  oream  with  A  yielding 
spring  force  against  the  Inner  surfktoe  or  sorftoes  of  the  cream  ohamber,  as  set  forth. 

Buioirs. 

1.  Siwnro  Macsixes;  Solomon  B.  Elllthorp,  City  of  New  York;  dated  June  7, 1859. 

8.  Coos  Stoti;  Anthony  J.  Gallagher  and  Jacob  Beesley,  Assignora  to  Anthony  J.  Gallagher,  PhOadslpliia^ 

Pennsylvania;  dated  June  7, 1859. 
8.  Bmn  Platxs;  8.  W.  Gibbs,  Albany,  New  York,  Assignor  to  Abbott  k  Uwrence,  Philadelphia,  Pemtfyl- 

vanla;  dated  June  14»  1869. 
4.  Stotk  Plates;  8.  W.  Gibbs,  Albany,  New  York,  Assignor  to  Abbott  k  Lawranoe,  Philadelphia,  Penn^I- 

yanii;  dated  June  14, 1859. 
6.  Top  and  Basks  ov  Shset  Irov  Stoyu;  S.  W.  Gibbs,  Assignor  to  Bathbone  k  Co.,  Albany,  New  Yock ;  dated 

June  14, 1859. 

6.  Arms  of  Srwixo  Machinks;  James  S.  McCurdy,  Brooklyn,  New  York,  Assignor  to  John  M.  Myers.  Gty  of 

New  York;  dated  June  14, 1859.  ■"  '   »  >       ^  j    -*     v 

7.  MATCB-B0ZZ8 ;  P.  J.  Clark,  Aaslgnor  to  &  8.  Clark,  West  Merlden,  Connecticut ;  dated  Jane  28, 18M. 

JULYS. 

1.  fURHiTURi  Caarb;  Demas  8.  Barnes,  City  of  New  York. 

Claim— The  spherical  roller  with  its  axle  running  In  the  ftiune  work,  In  comblnatloQ  with  the  two  eon- 
ires  surfcoes,  or  with  the  convex  and  concave  snrfiices,  so  as  to  enable  the  same  readily  to  rerolve  on  a  fvrtt* 
cal  axis,  the  whole  being  constructed  and  enclosed  in  the  tube  or  esse,  as  described. 
3.  Watir-wrizl;  Bei^amln  Billings,  Maoedon,  New  York. 

Claim— The  cooical  crown  and  oonioal  wheel,  constmctad  in  the  manner  speelfled. 
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Z.  OoRO!r  Hjoitestkbs}  LowU  Biabop,  Talladega,  Alabama. 

CIaim--The  endleas  picker  cbaina  placed  on  the  cyliuderin  connexion  with  the  brush  cylinder,  the  abora 
part!  being  attached  to  a  cart  or  to  a  box  or  receptacle  mounted  on  wheels,  as  set  fuith. 
4.  Hoox  FOE  WaiFFUE-TRKEs;  Snowball  Botterill,  Westmoreland,  New  York. 

Claim— The  cumbtnatiou  and  arrangement  of  hooks  and  spring  button,  in  the  manner  set  forth. 
&  WlN»  ENGiiri;  Henry  W.  Bowen,  ProTldeuco,  Rhode  Island. 

Claim— The  frame  provided  with  sails  and  attached  to  the  shaft,  in  conn<>xion  with  the  bent  IcTcr  con- 
nected with  the  sails  by  the  rods  and  arms,  the  links,  spring  rod,  and  the  weight  and  spring,  or  their  equivib- 
^    lents,  arrauged  as  set  forth. 

ft.  WisaufO  Maciuki;  Bobert  Brown,  Btrondsbnrg,  Pennsylvania. 

Claim— Tlio  arrangement  in  the  trough  of  the  chambers  and  transverse  strips  with  the  bars,  when  the 
chambers  stand  t>ehind  the  strips,  and  the  stripe  are  placed  in  snch  a  reUitiun  to  the  bars  that  they  will  pusa 
between  them,  and  thus  at  the  same  time  press  and  rub  the  clothes. 

7.  IlABYEsnxo  Machuob;  Thomas  B.  Butler,  Nonralk,  Conncctlcnt. 

CUim— The  employment  of  the  cams  and  guides,  for  the  purpose  of  giving  a  forward  and  backward  mo- 
tion to  the  cutter  bar  and  cutters. 

8.  Hrbod  of  Bxduciko  Wood,  Ac,  to  Sawoust  ob  Finer  OitAnrs;  W.  J.  Gantelo,  Burlington,  New  Jersey. 

Claim — Reducing  glutinous,  fibrous,  and  other  tough  materials,  to  powder,  by  plucitig  the  ends  of  blocks 
oftbe  same  opposite  to  and  in  contact  with  each  utiior,  and  presentiu;;  Uiem  siuiultaneously.and  at  the  point 
of  Junction,  to  the  edge  of  a  circular  or  reciprocating  saw,  with  the  aid  of  the  appliances  described. 

9.  UAQmsULX  FOB  WuBiNO  SiNou  Stbanm  OF  ToaeAD;  Michel  Celerier,  Philadelphia,  Pennsylvania. 

Claim— The  combination  oftbe  puliej-jthe  sliUinx  car,  the  fork,  and  the  eyo-piece,  arranged  as  described, 
for  preparing  silk  for  making  twist. 
20.  Wbouoht  Nail  Macbins  ;  Charles  Ghuroni,  Citj  of  New  York. 

Claim— The  combination  of  the  top  and  side  hammers  and  vibratory  anvtl,  00  as  to  form  two  or  more 
nails  at  a  time  without  turning  the  rod.  Also,  the  apparatus  for  coimectiug  the  driving  shaft  with  tlu«  top 
hammer,  by  which  it  receives  its  motion  in  a  proper  manner.  Also,  the  cuunexion  of  tlie  side  hammers  with 
the  driving  shaft  to  produce  the  requisite  motions  thereof,  and  allow  said  hammers  to  be  raised  and  lowered. 
Also,  the  arrangement  and  operation  of  tlie  cutter,  as  described,  for  severing  the  zmil  from  the  rod. 
IL  Ploughs;  Isaac  Cook  and  John  T.  Bcvcr,  UayucsvUJe,  Missouri, 

Gaim— The  combination  and  arrangement  of  the  sharp-edged  land  side  wheel  with  a  reversible,  dooblo- 
pdnted  mould-board,  which  has  no  land  side  bars,  as  set  forth, 
U  Stxax  £xai.<fBB;  Qeoixe  H.  Corliss,  Providence,  Rhode  Island. 

Claim — Imparting  to  the  liberated  slide  valves  of  steam  engines  their  closing  movements  by  springs,  so 
connected  with  the  valte  gear  that  whilst  these  springs  impart  the  same  initial  force  to  tlie  valven  at  every 
operation,  the  expansii'e  furee  which  these  sprin}^  exert  varies  with  every  cliange  in  the  range  of  movement 
given  to  the  valves.  Also,  imparting  to  the  liberated  slide  valves  of  steam  engines  their  closing  movements, 
by  springs  combined  with  a  curved  moving  BU()port,  In  such  manner  that  tlie  spring  applies  itself  tangen- 
tiallj  to  the  said  support,  and  the  effective  length  of  the  spring;  varies  with  the  tensive  force  which  it  exerts. 
13.  Method  of  Opxyixo  and  CLOsnra  Fabm  Qatis;  B.  M.  Dorr,  Kenawee,  Illinois. 

Claim — The  arrangement  of  the  pinion,  the  toothed  racks,  and  the  lovers,  to  operate  in  oomlrfnation  with 
the  dotted  rods,  and  the  crank  levers,  for  the  purpose  of  opening  and  closing  the  gate. 
U.  WATEB.PBQOF  Pauts;  Epes  £.  and  Joseph  F.  £llery.  City  of  New  York. 

Claim"— The  eompoeitfon  prepared  and  enrapoeed  of  the  materials,  as  described,  in  the  proportions  set 
foth,  for  the  purposo  of  making  water-proof  paint. 
la.  Mills  fob  Cbushiro  Cajtb;  H.  C.  Emery,  Lincoln,  Ohio. 

Claim— The  a4)ustable  shafts  of  the  rollers  In  slide  bearings,  at  top  and  bottom,  operating;  th^m  f  n  a 
Feetillnear  frame  in  a  direct  manner  for  giving  a  wedge  pressure,  providing  them  near  their  top  with  flanches 
and  a  groove  and  a  bevel  on  their  bottoms,  from  the  periphery  toward  the  shafts,  the  several  parts  standing 
in  the  relation  to  each  other,  as  specified. 

18.  Laxps;  a.  L.  Flenry,  Baltbonore,  Maryland. 

Claim— Ist,  The  quick-lime  cones,  or  their  equivalents,  arranged  as  deseribed.    2d,  In  combinatiott  with 
the  above,  the  flanched  cap,  as  described. 
17.  MAcnniB  fob  Fmsmiro  thb  Extkbiob  of  Bifts  of  Cabbxagk  Whexls;  Reuben  Fretz,  Montville,  Ohio. 

Claim — Combining  in  the  arm  thai  gauges  the  plane,  doricesfor  varying  the  height  of  the  radial  arm  with 
the  devices  for  varying  Its  length,  so  as  to  suable  the  operator  to  droAs  a  wheel  straight  or  square  across  the 
edge.    Also,  making  the  arm  or  bar  which  guides  the  plane  ia  the  arc  of  a  circle,  to  vibrate  In  the  stock,  so 
ss  to  adjust  and  fasten  it  in  the  position  desTrsd. 
U.  CCT-OFF  GBAm  FOB  Stbam  Bvoiina;  P.  W.  Gates,  D.  B.  Fnuter,  and  T.  Chalmers,  Chicago,  nUnoIs. 

Claim — Tlie  combination  of  the  two  levers,  D  D',  and  their  dogs,  the  lever  or  levers,  0,  and  its  or  their 
tseth.and  the  eccentric  curved  plate  or  plates,  the  whole  applied  to  the  stem  or  stems  of  the  valve  or  valves, 
to  operate  as  set  forth.  Also,  in  combination  with  the  said  levers,  teeth,  and  dogs,  and  the  eccentric  curved 
]flate  or  plates  of  the  arm  on  the  valve  stem,  and  the  spring  or  stationary  curved  surfitce,  applied  and  ope- 
rsting  as  specified. 

19.  Machuib  fok  CUTTDro  Endb  of  BnxiABD  Cms  Tbdb;  Ira  Olynn  and  Mikel  Borowsky,  Placerville,  Cal. 

Claim — ^The  application  of  the  reversed  knife  or  entter,  and  the  spring  jaws  for  holding  the  cue,  so  as  it 
cm  be  cut  off  square  for  the  leather — these  Jaws  will  open  or  close  to  suit  the  siae  of  the  cues. 
90.  PBUinifO  PKB88 ;  George  P.  Gordon,  City  of  New  York. 

Claim— Ist,  Taking  the  sheet  fnm  the  feed-board  br  grippers,  or  their  equiimlents,  and  presenting  \% 
directly  to  or  npon  the  form  of  types,  thence  conveying  it  to  the  place  of  impression  so  that  it  may  bo  printed. 
2d,  The  combimtlon  of  a  reciprocating  bod  with  a  set  of  sheet-receiving  grippers,  so  that  the  movements  of 
the  bed  maj  control  the  action  of  the  Uppers,  in  order  that  the  sheet  may  be  taken  from  the  place  of  feeding 
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to  tbo  place  of  printing  by  inch  grippers.  3d,  The  combination  of  •  vibrating  platen,  having  a  BtaHonaiy 
or  fixed  axis  upon  which  to  Tibinte^  with  a  reciprocating  bed.  4th,  The  combination  of  a  Kt  of  Bbeec-plUBg 
gripptira  which  will  peel  or  take  the  printed  iibeet  from  the  foce  of  the  type  and  pile  it  on  its  place  of  deposit, 
with  a  i-eciprucattug  bid.  bih.  By  use  uf  automatic  grippert,  piling  the  sheets  directly  before  or  in  firaat  o^ 
and  under  the  ej-e  of  the  operator,  so  that  he  niKy  at  once  detect  any  imperfection  in  the  impression.  6tfa, 
Tlie  oomliinatiou  in  one  and  the  same  machine  of  a  set  of  grippers,  to  talte  the  sheet  and  car^  It  to  the  fdaoe 
of  printing,  with  another  set  of  gri[)per8  to  tiike  the  sheet  from  the  ibrm  and  pile  it.  7th,  The  anaBgemcnt 
and  construction  of  a  chase,  as  described.  In  combination  with  the  piling  grippers.  8th,  The  giving  a  recipio- 
eating  vibratory  motion  to  a  bed  or  carriage,  nllowing  the  necessary  intervals  of  time  for  the  purpose  of  !•• 
celving  the  sheet  or  the  impression,  eillier  or  both  of  them,  by  means  of  the  cam  forming  part  of  the  bed,  tiw 
cranked  shaft,  the  vibrating  arm,  and  the  connecting  rod,  or  their  equivalents. 

21.  Paddl»-whkxi.;  William  Gorman,  City  of  New  York. 

Claim— The  sliding  paddles  or  floats  placed  between  the  traverse  bars  of  the  arms  of  the  wheel,  and  ar- 
ranged with  the  catches  and  stationary  cam,  or  their  equlTsleitts,  to  operate  as  set  forUu 

22.  CoRM  IIusKEES;  S.  N.  Gragg,  Shelbume  Falls,  Massachusetts. 

Claim— The  curved  or  convex  rest,  in  combination  with  the  reciprocating  kuifo,  arranged  as  dcBcrlbed. 

23.  Bkwuo  MAcmirBB;  William  Grout,  Worcester,  Maasachusetts. 

Claim— 1st,  The  arrangement  of  the  feeding  bar,  needle,  and  looper,  in  the  manner  described,  to  tbat  the 
movement  of  the  cloth  shall  aid  in  extending  tlie  looper  thread  uud  iu  tightening  the  needle  Ihrntd,  and  this 
when  the  needle  is  out  of  the  cloth.  2d,  The  arrangement  of  the  looper  and  force ps,  so  that  the  forceps  dull 
draw  the  loop  of  the  needle  thread  across  the  path  of  the  looper,  and  in  line  with  the  movement  of  tlie  dolb. 
8d,  The  combination  of  the  needle  and  looper,  when  arranged  so  that  both  shall  reciprocate  in  straight  Udm. 
and  also  so  that  by  merely  changing  the  length  of  the  looper  a  single  or  douUe  stitdi  may  be  formed,  in  tba 
manner  described. 
2L  ASDOMiNAL  SUPPORRBS;  Benjamin  A.  Grover,  Momence,  Illinois. 

Qaim— 1st,  Constructing  an  adjustable  spring  steel  frame,  of  the  form  described,  by  oombhifBg,  anam^ 
ing,  and  securing  together  a  series  of  spring  bars,  in  the  nuuiner  dt>scribed.  2d,  Covering  tha  concave  por^ 
tion  of  said  frame  with  a  canvass,  or  other  cTuth,  whose  edge  or  border  is  gathered  and  drawn  together  ovvr 
rethec 


the  outside  edges  of  tlie  said  spring  frame,  by  an  India  rubber  or  other  elastic  cord,  so  as  to  give  1 
portion  of  said  canvass,  or  other  cloth,  the  character  of  an  eUstic  cushion,  no  matter  what  may  be  the  extent 
of  the  contraction  or  expansion  of  the  spring  frame.  3d,  Attaching  the  upper  and  lower  straps  which  r«s 
spectively  branch  upward  and  downward  from  the  band  of  the  main  strap  at  the  points  of  tlie  spring  frame, 
and  in  the  relation  to  each  other  and  the  centre  or  main  straps,  su  as  to  give  an  upward  presaure  to  the  spriag 
fi«me,  and  for  other  purposes  set  forth. 

25.  nosn  Rakis;  Eiyah  Harris,  Princeton,  Illinois. 

Claim— The  levers  with  the  arms  and  the  prqfectlon  or  finger,  In  combination  with  tiie  stopv  as  aet  ixih. 

26.  Door  Fastrxirq;  W.  Hartsfield,  Thomaston,  Georgia. 

Claim— The  arrangement  of  the  bar  which  is  attached  to  the  Inside  of  a  door,  to  opoimte  In  oomfainatloii 
with  the  staple,  and  with  the  bolt  and  spring,  as  described. 

27.  Macbdcsfor  BoRiira;  Henry  Hays,  City  of  New  Vork. 

Claim— The  arrangement  of  the  at^ustable  head  blocks,  carrving  the  spindles  of  the  boring  toub,  vbea 
combined  with  the  spring-tightening  pulley.  In  the  manner  specified. 

28.  Btovxs;  John  Henderson,  Horseheads,  New  York. 

Chum— The  construction  and  arrangement  of  the  ventilating  passages  and  concealed  flvea,  the  fonacr 
having  their  origin  in  the  heating  chamber,  and  terminating  at  or  near  the  top  of  the  oven,  and  the  kttar 
starting  from  the  lower  part  thereof  and  terminating  In  the  fiu^,  whereby  external  air  ia  adnilttind,  and  car- 
rents  thereof  passed  througli  the  oven. 

29.  CoRSTRncnon  of  Shrbt  Mrtal  Cofniis ;  Isaac  C.  Sholer,  Amsterdam,  New  Yortc. 

GUim— 1st,  The  arrangement  of  stiflenlng  the  lower  part  of  a  sheet  metal  coffin  by  locking  tonthsr  the 
scrolled  edges  of  the  sides  and  bottom,  forming  a  firm  rim  when  they  are  soldered  together,  ad,  Tha  sheet 
metal  rim,  c,  on  the  outside  of  the  walU,  as  a  means  of  stUTening  the  base  either  with  or  without  a  flUiag  of 
molten  metal,  according  to  the  sise  of  the  oofiin.  3d,  The  rim,  d.  of  sheet  metal,  single  or  sctdUmI,  forming 
an  inside  chamber,  which  may  be  filled  with  molten  metal  or  left  hollow,  according  to  the  size  of  the  coffin. 
4th,  A  cast  metal  rim,  %  with  a  dei'p  jproove  on  the  under  slde^  which  receives,  straightens,  and  stiflens  the 
walls,  and  which  serves  to  support  the  lids.  5th,  Betting  the  pillows  or  braces,  x,  at  the  comers  and  anmnd 
the  body  of  the  coffin  between  the  inwai-d  projections  of  the  rims,  d  and  X,  which  give  them  an  azteDded  par- 
chase,  for  the  purpose  of  stiifening  the  walls;  also,  the  peculiar  braces,  s,  to  prevent  the  lateral  racking  oC 
the  bottom.  6th,  The  arrangement  of  pressing  inverted  beads  or  recesses.  In  any  required  number,  in  the 
sheet  metal  of  the  lid,  walls,  and  bottom  of  a  metal  coffin  on  the  inside  and  oo  the  outside  of  the  same,  which 
may  be  filled  with  molten  metal  in  the  large  siie,  and  left  empty  in  the  small  sise  coffins,  for  th«  pnrpose  of 
securing,  by  a  peculiar  mode  of  raanuliicture,  of  a  level  surf^icu  between  the  Indented  parts  described.  7tii, 
The  arrangement  of  listening  firmly  on  the  under  side,  near  the  outer  edge  of  the  air-tight  lid  of  a  sheet 
metal  coffin,  a  cast  metal  rim,  or  its  equivalent,  for  the  pnrpose  of  strengthening  this  lid,  and  alao  for  fitting 
into  tlie  groove  in  the  rim,  f ,  on  the  upper  edge  of  the  walls  of  the  coffin.  8th,  The  arrangement  of  foste»- 
ing  around  the  fiioe-window  on  the  under  side  of  the  air-tight  lid  of  a  sheet  metal  coffin,  a  cast  m«tal  aaah  or 
rim,  m,  which  receives  and  supports  the  fuse-glass  when  it  is  oementi'd  in  Its  proper  pUce.  9th,  The  amag»- 
ment  of  fJistening  permanently,  on  the  under  side  near  the  outer  edge  of  the  sheet  metal  blind,  m,  whirh 
covers  the  glass  In  the  ikce-window  of  a  sheet  metal  coffin,  a  cast  metal  brim,  0,  or  its  equivalent,  for  tha 
purpose  of  strengthening  and  frimishlng  a  means  of  securing  the  same  to  the  outer  lid  which  coveca  tha  air- 
tight Joint.    10th,  The  arrangement  described  of  two  entire,  distinct,  separate  sheet  metal  Uds. 

80.  BcRKR  Coolir;  G.  W.  Smith,  Hartford,  Connecticut. 

Claim— The  arrangement  of  the  air-tight  ice  chamber,  in  combination  with  the  buttei^plate  and  wttb  tfaa 
cup,  as  set  forth. 

81.  Dbvioi  vor  HBAniro  Sviam  Boilers;  Baniel  Hess,  Uniontown,  Iowa. 

Claim— Ist,  The  combination  with  a  steam  boiler  of  the  tight  external  casing  and  ftn,  for  the  parpoea 
of  producing  currents  of  air  around  the  boiler.    2d,  In  oomblnation  with  the  subject  of  the  first  claiok,  the 

stove  provided  with  a  smoko-plpe  through  which  the  products  of  combustion  pass,  whUe  tha  heat  \ *-''- 

the  casing. 
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82.  ArroMATic  Fax;  Ilorvey  IToffman,  City  of  New  York. 

Clttiiu— Tho  nrmnKement  uf  the  rock  slmft,  arnis,  bfll«,  and  roUen^  or  the  equlvalenta,  to  operate  in  com- 
blnatiun  with  the  fim-carrier. 
S3.  R.uuu>AD  Chairs  ;  Ikuic  B.  IIowo,  Xorthfleldf  Termnnt. 

Qaim — ^Tho  oiie-lip  choir,  secured  by  the  single  bolt,  in  combination  with  tho  permanent  fldhing  piece, 
arrangiHl  and  oporatiiig  in  tho  nmnner  flet  firth. 
SL  3lAXur.\CTcaixa  Wadmkq  ;  Jnlliu  C.  Hurd  and  Mofloa  A.  Julinson,  Dorchester,  Mafuachusctta. 

Claim— The  described  wadding,  liavin>;  its  two  surfuci's  felted,  ad  set  forth. 
3o.  Mowixa  Machines;  Obed  I(ui«tH'y,  Baltimore,  Maryliind. 

Claim — In  combination  with  the  ordinary  apparutUM  fixed  to  the  extreme  end  of  the  flnfrer  b  •am,  and 
call-Hl  a  track  clearer,  a  siniilar  appiiraturt  nt  the  opiKuite  or  fnimc  end  uf  said  beHni,  when  so  nrraiigcd  att  to 
sweep  the  cut  grasd  towards  the  centre  of  tlie  swuth,  and  leave  it  in  a  windrow  behind  the  machine. 
3(Sw  HAcmxE  Foa  Toixixo  Otau  ;  Joshua  Irving,  City  of  New  York. 

Claim — ^The  sliding  disc  and  driving  rim  combined  with  the  centre  mandrel  and  slides. 

37.  IIonsi-snoR;  Joseph  Jore}',  Rocky  Uill,  C<mnectlcut. 

Claim — The  cunibinatiou  of  the  plate,  corks,  and  shoo,  in  tho  manner  described. 

38.  CCLTrvAToaa;  Philip  Krlbs,  Jefferson  Furnace,  Peunsylvuuia. 

Cbdm — ^Tho  arrangitment  of  tho  bars,  A  b  c,  mctiU  fntmc*,  handles,  sluink.i,  teeth,  bar,  i,  and  shafts,  aa 
described. 

39.  UoBSE  Rakes;  Philip  Lcbzetter,  Lancaster,  Pcnnsylvnniii. 

Claim — ^Tlie  double  axle,  bniue,  and  sliding  bniul*),  hinged  brac*«fl,  slot-hook  and  sinplo,  binding  screw, 
hinged  rod,  and  boam,  combine<i  in  the  muniuM-  si)ecifli'd. 

40.  Vault  Doors  and  Cast  Ibo.x  Safes;  Lewis  Lilliu,  Troy,  New  York. 

Claim — ^Tlio  arrangement  and  combination  of  a  Mcries  of  pipes  or  tubes,  and  the  filling  of  the  same  with 
cast  steel  hardened,  or  with  refined  cast  irjn,  as  described. 

41.  Door-knob  Bolt;  Lewis  Lillie,  Troy,  New  York. 

culm — ^The  knob-liolt  or  spindle,  con^tmcted  in  the  manner  described.  Further,  tho  switch  and  tho  nut, 
arranged  and  fi«steucd  to  and  upon  tlie  knob-bolt  or  spindle,  in  tho  msumer  as  set  forth. 
41  Tkuxks;  )fatthias  Lndlum,  Fair  Haven,  Termont. 

Claim — Tho  combination  with  a  water-tight  f»hell  or  b<Tdy  part  to  a  tmnk  or  box.  having  onlinary  or  any 
other  suitable  inner  and  outer  lids  of  a  valvular  spring  borne  liil  uf  w»ter-ti;;lit  ccHiKtmction.  and  urnt'igi'd  to 
ooi-apy  an  immediate  position  in  relation  to  the  inner  and  outer  or  ordiiiaiy  lids,  essentially  as  set  forth. 
43.  Buckles;  Thomas  P.  Marshall,  Trenton,  New  Jersey. 

Clam— A  buckle,  constnicted  of  a  sliding  case  with  tho  platform  and  slot,  in  combination  with  tho  nose, 
aod  otherwise  arranged  as  set  forth. 
Ai,  Rotary  Pumps  ;  Jarrett  Mejpiw,  Wilmington,  D<«b»wrtro. 

Claim — Combining  the  water-packing  ch:ini hers  formed  around  the  axes  or  shaft,  between  the  suction 
pipe  and  stiifilng-boxes,  with  tho  de^Mrending  ui:un  or  dischnrgo  pipe  of  the  pump!*. 

45.  ILiiLROAD  Car  Coupunos;  Richard  L.  Mills  and  Paul  CarpentiT,  Ijancaster,  Ohio. 

Claim — ^Tho  arrangement  of  the  sliding  frame  au;l  vlbniting  frame,  in  combination  with  the  flat  locking 
key,  constructed  as  set  forth. 

46.  MAcnixES  FOR  Plaxtixo  Cotton  Skkd;  Z.  N.  Morrel,  C:imcr«>n,  T'xm. 

Clidm — ^lut,  Tlie  combination  and  armng'ment  of  tlie  one  sMt'-whwl,  cylinder,  stirrer,  gear  wheels,  mor- 
ftisTd  bonm,  share, and  b«)ot.as  described.  '2il.  Tlic  arrang.-meut  of  thu  V-sbapcd  fender  with  the  harrow  teetli, 
and  with  the  devices  Included  on  the  first  claim. 

47.  Kl.^8TIC  Friction  Roller;  A.  A.  Moss,  Philadelphia,  Pennsylvania. 

Claim — ^Tho  elastic  fHctlon  apparatus  described,  the  simo  c  >n<«'8tlng  of  tho  l>all  or  sphere,  spring,  and 
case  or  hole,  arranged  in  relation  to  each  other  in  tlio  mann^T  described,  irres^iectiveiy  of  the  platj  or  the 
onical  form  of  tho  spiral  spring. 

48.  Pcr-STicKiNG  Machine  ;  J.  W.  Naramore,  Derby,  Conaccticut 

Clnim — 1st,  Operating  the  driver  or  drivers  and  the  crimpin.:;  and  feeding  apparatus,  or  any  portibn  of 
the  same,  by  menus  of  a  clutch  or  dutches,  carried  by  a  constantly  rotating  shaft,  and  thrown  into  gear 
therewith,  to  effiMrt  such  operation  by  thj  action  of  the  sliding;  bed  or  pin-CMrri.igu  as  the  latter,  after  hav- 
ing received  tho  pins,  completes  its  movement  to  the  nocessnry  position  for  tho  sti<»klng  opcratiim.  ai,  Tho 
enmbination  with  a  single  reciprocating  sliding  b'^d  or  pin-carriage  and  a  single  conductor,  of  two  drivers, 
and  two  set«  of  crimping  and  pap<«r-f»M.»dlng  apparatus,  arranged  on  opposite  sides  of  the  mouth  of  tho  con- 
4aeti»r  in  such  a  manner  that  tha  said  bed  or  erirringe,  in  every  movement  in  either  direction,  is  oaosod  to 
V"  flUed  with  pins  from  the  conductor,  and  to  convey  them  to  a  proper  position  relatively  to  one  or  tho 
other  of  the  drivers,  to  be  thereby  driven  into  the  paper  supplied,  and  crimpeii  by  its  rpspuctive  feeding 
«ad  crimping  apparatus,  whereby  I  effect  a  saving  of  the  time  heretofore  lost  in  running  the  bed  twico 
uudnr  tho  conductor  to  be  once  filled.  3d.  Effecting  the  combination  lH>t ween  tho  sliding  bed  or  car riago 
•ttd  a  elatrh,  carried  by  a  constantly  revolving  shaft,  to  operate  a  driver,  a  crimper,  and  a  fuedit^  nppa- 
ratas,  or  either  of  them,  bv  means  of  a  toothed  lever,  a  spring,  notched  slide,  or  plaU},  with  an  Inclined 
edge  and  a  slidintr  tooth,  the  whole  applied  and  operating  to  penult  one.  and  only  one,  roTolaticm  of  tho 
loom  portion  of  the  clutch,  «nd  henoc  but  a  single  operation  of  the  part  or  parts  driTon  by  it. 

49.  IIand  Printixo  Presses;  A.  and  B.  Newbury,  Windham  C  ntre,  NeM'  York. 

Claim — Tho  arrangement  and  combination  of  tho  slotted  frame,  adjustable  har,  platen,  roller  frantc^ 
and  rotating  ink  table,  as  described. 
£0.  Flour-bolts  ;  Kills  and  Addison  IT.  Nordyke,  Richmond,  Indiona. 

Claim — ^Ist,  The  band  encircling  the  shaft,  in  rombioation  with  the  spring  catches,  Ibr  the  purpose 
deserihcd.    2d,  Making  the  movable  slide  in  two  parts,  Jointed,  as  set  forth. 
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51.  ClotsS'HULUu;  Anthony  OveroeVer,  MoHonrjf  Tlllnoia. 

Claim— The  camblnation  of  the  concave  and  cylinder  with  the  adjOBtabte  sliding  door,  in  the  i 
described. 

52.  MAXUFACTUitK  ov  IIou;  Andrew  Pateraon,  Birmingham,  pDnnsylTanla. 

Clftim— The  combination  of  the  two  Jaws  which  olaup  the  bladu  with  the  head  and  the  blade,  arranged 
aa  set  forth. 
63.  Plaxo  Hammers  ;  John  Perdval,  Auburn,  New  York. 

Claim— Constructing  and  arranging  the  cushion  forming  the  elastic  coTerIng  to  the  hammer-head,  ss 
described. 

54.  Ssrmro  Oas  Mctrb  nv  rm  Walls  or  Buildinqs;  Albert  Potto,  Philadelphiti,  Ppunsylrania. 
•Claim— The  manner  described  of  adjusting  a  gas  m<-tre  to  an  auxiliary  caso  of  the  character  specified, 

so  tlint  the  mntter  is  applied  to  a  buildintc  in  a  neat  and  a  secure  mann«>r,  and.  at  the  same  time,  the  ex- 
amination of  the  same,  to  asoerttUn  Its  coudltinn  or  the  amount  of  gas  consumed,  ftom  the  oataide  of  the 
bidldlng,  is  rendered  practicable  and  oonTenlvnL 

55.  Mods  or  Rsgulatinq  thb  Exhaust  ix  Locomotivb  Exgitvcs;  Th-imas  B.  Quigl4*y,  Oalion,  Ofaiou 
Claim— Ist,  The  sliding  throttle-Talros,  when  combined  with  the  exhsujit  pipes  of  a  looomotlve  rajdne, 

in  the  manner  sitocifled.  2d,  The  sliding-box  with  apertures,  in  combination  with  the  chest,  as  set  forth. 
58.  AppAfiATUS  POR  PuxcHiiro  Stkriottpe  Plates  ;  D.  B.  Kay,  Galena,  lUinuis. 

Claim— Tlie  arrangement  of  stampinti;  bars,  d.  upon  a  d,  when  provided  with  the  characters  to  be 
printed  or  8tereotyp«'d,  so  that  they  will  all  work  to  a  common  centre,  and  imprint  the  charaetem  upon  the 
ftux  of  the  type-metal,  in  the  manner  set  forth.  Also,  arranging  upon  the  end  of  bar,  P,  knirea,  for  ths 
purposes  specified. 

67.  Trunxiox  Boz-lixixo  por  OscTLLATiifo  Enqinc^;  John  A.  Roed,  Jersey  City,  New  Jersey. 

Claim — ^The  employment,  in  combination  with  the  conical  trunnions  of  slit  cap-like  lininga.  applied  ts 
the  boxes  with  screws  and  nuts,  or  other  equivalent  means  of  forcing  them  up  towania  the  sides  of  the 
cylinder,  as  described.  ^ 

68.  Elastic  Railroad  Froob;  Ueorge  P.  Sanbnm  and  vrilUa  Mansfield,  New  Ilnyen,  Oonneetient. 

Claim— An  elastic  frog,  constructed  of  layers  of  plate  metal  and  wood,  in  the  manner  spoeifl«d.  and 
either  with  or  without  layers  of  vulcanised  rubber.    Also,  constructing  an  elastic  frog  with  end  sk>t4 
suitable  to  receive  the  lower  flanch  and  neck  of  a  rail,  as  specifltid,  whereby  the  frog  may  be  kept  in  •!%»• 
ment. 
50.  PROTKCTcrG  SuRPACXB  OP  ARTICLES  OP  Trox;  Thsddous  Selleck,  Greenwich,  Connecticut. 

Claim— A  horse-shoe,  or  other  article,  as  indicated,  made  by  uniting  Frankllnlte  pig^matal  with  iha 
•nrfiioe  of  iron,  as  set  forth. 
flO.  Revolyixo  Firb  Arms;  Iloraoe  Smith  and  D.  B.  Wesson,  Springfield,  Mansachasetts. 

Claim— The  wedge  on  the  top  of  the  nose  of  the  hammer,  the  spring,  and  stop-bolt,  when  oamhiMd 
for  the  purpose  and  operating  in  the  manner  described. 
01.  iROxixo-PAX  POR  Raxoks  OR  Stotbs;  James  Spear,  Philadelphia,  Pennsylvania. 

Claim — An  ironing-pan,  constructed  with  a  perforated  bottom,  in  the  maoner  described. 

62.  PicEXR-MOTiox  POR  PowKR  LooMS;  Wm.  Steams,  Manchester,  New  Hampshire. 

Claim— Extending  the  ptcker-stRfT  down  through  and  below  the  rocker,  and  throu^rh  the  rail.  Akiv 
the  rocker,  made  to  receive  the  staff,  in  the  way  and  manner  described.  Also,  in  combinadon  witfa  the 
roeker,  the  hook,  whether  made  separate  or  cast  on  the  rocker,  for  the  purposes  set  forth.  Almi,  naaklBg 
the  picker-staff  adjustable  In  the  rocker,  In  the  manner  describcMl,  or  in  some  equivalent  manner.  Atei, 
making  the  stud  surrounded  by  the  coiled  spring,  smaller  In  the  middle  than  at  the  ends,  to  allow  the 
spring  to  contract  in  diamet4>r  in  the  middle  as  it  is  drawn  in  workini^.  Also,  making  that  portion  of  the 
stud  surrouodf»d  by  the  stationary  end  of  the  coiled  spring  permanent  or  stationary,  and  that  portion  snr* 
founded  by  the  moving  end  of  the  spring  to  revolve,  to  facilitate  the  working  of  the  spring. 

63.  Scales  por  Weiohixo;  Joseph  W.  Strange,  Bangor,  Maine. 

Claim— 1st.  Arranging  the  beam  in  such  a  manner  that  the  several  indications  or  scales  narked  oo 
the  same,  can  be  brought  beforo  the  eye  of  the  operator,  by  turning  the  beam.  2d.  The  arrangpment  of 
the  socket,  so  that  its  end  forms  the  common  index-pointer  for  the  several  indioatlons  marked  on  tfaa  sMv 
of  the  beam,  as  specified. 

64.  Gas  Retorts;  William  Stratton,  Philadelphia,  Pennsylvania. 

Claim— The  employment  of  an  upright  partition  dividing  the  retort  Into  diamhers,  in  the  «*>»wi^y  ^t 
forth. 

65.  Photographic  Camrras;  John  Stock,  City  of  New  Tork. 

Claim— 1st.  The  arraugi*ment  of  the  front  plate  of  a  camera,  to  which  the  l«»ns-tQbe  is  attached  in  rarli 
a  manner  that  the  centre  of  the  tube  may  be  mnv*^  in  any  desired  position,  for  the  purpose  and  in  th«  matt- 
ner  sp<*cifled.  2d.  The  srrangf'mrats  of  the  plates,  5  and  8,  for  thp  purpose  described,  fld,  Attadring  the 
ground  glass-holder  to  the  end  of  the  camera,  and  the  manner  of  supporting  the  weight  of  the  saaM^  sa 
specified. 

66.  CoTTOX  Axn  IIat  Presses;  Elam  Ptockbrldge,  Houston,  Texas. 

Claim— The  arrangement,  in  combination  with  the  horisontal  ropes  or  chains,  Tortieal  wfndlasa,  bort 
lontal  toggles,  and  horisontal  follower  of  the  auxiliary  horisontal  ropes  or  chains,  in  the  manner  sat  fcvth. 

67.  Churk;  Josiah  Stubbs,  Dublin,  Indiana. 

Claim— Operating  the  butterfly  wing^  with  the  single  crank  confined  to  one  side  of  tha  c^limlar,  hmng 
made  to  cross  the  body  of  the  cylinder  obliquely  to  effect  this  movement.  In  the  manner  set  forth. 

68.  Mrroubial  Barombtkrs;  Gulseppe  Tagliabuo,  City  of  New  York. 

Claim— The  external  slotted  sleeve  gauge,  applied  in  combination  with  the  dstem  or  lowor  Umb  of  As 
barometer,  and  with  the  a4Justable  scale,  as  described. 

69.  Bagasse  Furxaoxs;  Louis  Tregre,  of  tlie  Parish  of  St  John  the  Baptist,  Louisiana. 

Claim— The  employment  of  a  double  feeder,  arranged  with  springs  through  the  blades  of  the  lo««r 
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ftMbr  to  allow  the  hot  air  from  th«  ftinuioe  to  put  from  the  lower  freder  to  the  upper  feeder,  for  the  par- 

CBet  forth.  Also,  arranging  between  the  two  fuoders  an  intermediate  chamber  to  receive  and  retain  the 
iw  aa  it  paaaes  fixmi  the  upper  to  the  lower  feeder,  and  constmcting  the  upper  feeder  of  larger  aiie 
than  the  lower  feeder,  with  or  without  an  increased  number  of  blades,  or  in  an  equivalent  manner.  ITur- 
tfaer,  introducing  an  independent  current  of  hot,  dry  air  into  the  chamber,  between  the  two  feeders. 

70.  HuLD-BLocK  FOB  Saw-mills;  Jaoob  W.  Truox,  Richford,  Termont 

Chdm— 1st,  The  combination  and  arrangement  of  the  ratchet-wheel,  setting  lever,  cam  wheel,  gauge 
wheel,  and  apur-wheel,  with  the  spring-latch,  in  the  manner  fpedfled.  2d,  The  damps,  the  lever,  and 
eeoentrie  lever,  arranged  as  speeifled. 

71.  Sraofo-sif AP  roK  Bsislb-rxx:^  ;  Marianns  X.  Tsehns,  Bloomlngton,  TlUnoia. 
Claim— The  oombinatioD  of  the  two  in  one,  in  the  manner  deacribed. 

Tl  Cast  Ikon  Tikis  fob  Railboao  Whxeu;  Levi  B.  Tyng,  Lowell,  Massachusetts. 

Claim— Ist,  The  wedge-shaped  braces,  arranged  in  the  chamber  between  the  rims  of  a  hollow  cast  Iron 
tire,  so  that  the  chamber  is  continuous  throughout  2d,  In  combination  with  the  continuous  chamber,  I 
claim  the  groove  in  the  inner  rim,  arranged  as  described.  3d,  Arranging  the  ribe  alternately  on  the  inner 
and  outer  rim,  for  the  purpose  of  strengthening  them  without  tying  tbem  together,  as  described. 

[This  inventor  has  solved  the  question,  to  coiistruot  hollow  chilled  cast  iron  tire  for  railroad  wheels, 
la  such  a  manner  that  they  combine  llgbtnesa  and  durability.] 

73.  Mora  or  Pbopblung  LocoxonvB  ENonsxs  on  Raiuoaimi;  Wm.  W.  Tirdin,  Baltimore,  Maryland. 
Claim — ^The  placing  of  the  friction  wheels  under  the  driving  wheels  of  looomotlTei,  or  other  vehldea. 

In  the  manner  deacribed.  ' 

74.  Modi  of  Bbauno  LocoMonn  BNonris  on  Railboam;  Wm.  W.  Tirdin,  Baltimore,  Maryland. 

Claim — ^The  introdoMlon  of  air  into  the  cylinders  of  locomotives,  in  manner  as  set  forth,  and  for  the 
purpose  of  offering  a  yielding  resistance  to  the  movement  of  the  piston,  and  by  this  resistance  overoonw 
the  momentum  of  the  train. 

75.  Run  AHD  Tbatub  Spinning  Machinxs;  Joseph  W.  Wattles,  Canton,  Massaohnsetts. 

Glalm-»The  combination  and  arrangement  of  the  bearing  annnlua  with  the  ring  or  its  traveler-carrier. 
In  the  manner  and  to  operate  with  the  traveler,  as  described. 
70.  Haobins  fob  Bobino  Post-holu  in  thb  Eartb  ;  John  S.  Werts,  Mlddletown,  Iowa. 

Claim — 1st,  The  arrangement  and  combination  of  the  screw-shaft,  croM-head,  grooves,  pinion,  and 
toothed  eylindera,  b,  as  described.  2d,  The  arrangement  and  combination  with  the  cylinders,  b,  of  the 
■haft,  F,  and  rotiury  scrapers,  as  described.  8d,  The  arrangement  and  combination  with  the  tnsan  uf  Uie 
jointed  bars,  sectors,  and  adjusting  rods,  as  described. 

[Two  toothed  flinders  and  an  auger  are  used  in  this  invention,  in  eonnezlon  with  rotating  dearers 
and  an  acUastable  framing,  so  that  poet-holee  may  be  aouk  in  the  earth  by  horse  or  other  power,  very  ez- 
peditloaaly.] 

77.  OOBN  Plabtbbs;  J.  W.  West,  Hlllsboro^,  Ohio. 

Claim—The  arrangement  of  cords,  with  the  pulleyt  working  In  arms  for  operating  the  dotted  plnngev 
ind  seeding  bar.  In  the  manner  set  forth. 

78.  Manufactubzno  Machinb  and  Animal  Cabdi  ;  wnilam  Wheeler,  West  Ponltney,  Termont 

Claim— The  oonstructlon  and  arrangement  ol  the  sheet  metal  backs  and  wire-teeth,  in  combination,  as 
dssfTibfid,  whan  united  by  solder  applied  thereto,  by  immersion  or  otherwise. 

79.  Alabx  Attaobmbnt  fob  Tills;  K  B.  White,  Naahua,  New  Hampshire. 

daim— let,  The  bolt-plate  provided  with  bolts  connected  by  a  Joint  to  the  box,  and  connected  to  a  bell- 
striking  apparatna,  in  connexion  with  the  keys  and  a  stop  applied  to  the  till,  as  set  fortli.  2d,  In  oomhi- 
nation  with  the  bolt-plate,  bolt,  and  keys,  the  bars  and  screws  in  the  parts  of  the  keys,  when  the  boltrplato 
and  bar  ax«  both  eonneoted  with  the  lever  nn  the  bell-striking  apparatus  in  any  proper  way.  M,  The  em- 
ployment or  use  of  the  sliding  plate,  combined  and  arranged  wiUi  the  bolt-plate  and  stop,  to  operate  auto- 
matically. 4th,  The  employment  or  use  of  a  supplemental  spring  fitted  in  a  socket,  or  otherwise  arranged 
to  lesist  the  movement  of  the  bar,  when  said  bar  is  used  in  eonnexion  with  spring  bolts,  as  described. 
8a  CavBx;  Loren  J.  WIdcs,  Badne,  Wlaoonsln. 

Claim— 1  at,  The  combination  of  the  box,  a,  the  pipe,  and  the  box,  o,  when  the  same  are  used  In  the 
Manner  set  forth.    2d,  Pladng  the  box,  o,  over  the  box,  a,  and  providing  said  box,  q,  with  a  screen  and 
depending  wire  game  partitions,  in  the  manner  speoiiled. 
8L  Oobs  Flamtbbs;  Henry  WHeyi  Frankfort,  Ohio. 

Claim— The  arrangement  of  the  gate,  wheel,  bars,  hopper,  rods,  dldei^  and  seed  tubes,  all  oonstmeted 
and  oparated  aa  aet  forth. 
82.  Macbibb  poa  Bobdio  ob  MoBsnnra  Blind  Snun;  Leonard  Worcester,  Lebanon,  New  Hampdiire. 

daim— Combining  the  transversely  redprocatlng  carriages,  a  a,  with  the  cam  eylhiders,  by  means  of 
the  pairs  of  Tibratlnglevers,  in  the  manner  set  forth.  Also,  the  notched  plates  for  sastaining  the  stUea 
darmtT the  operation  of  mortising  or  boring  the  same,  when  the  said  plates  are  combined  with  redprooat* 
las  bwrlno.  and  other  suitable  meehanism.  In  such  anwnaer  that  tlie  necessary  laterally  redprooatlng, 
wSi  toncitadlnally  feeding  movements  wiU  be  Imparted  to  aaid  platea.  Also,  eomUning  the  bearings  of 
the  fattHdrnft  with  the  reolprocating  oarriaoe,  o,  when  the  said  shaft  is  so  arranged  with  relation  to  the 
Botehed  platee  that  the  bits  which  prct)eet  from  the  ends  of  said  shaft  will  aet  upon  the  stiles  as  they  are 
aatoamtieallT  praeented  to  them.  Also,  the  combination  and  Joint  operation  with  each  other  of  the  redpro- 
estlng  earrlaaee,  a  a,  the  notdied  plates,  the  pairs  of  levers,  the  cam  ^Unders,  the  redprooathig  spring 
pawls,  and  wa  bit«arrying  cylinder. 
88.  CoBBUOinwi  Shbi  Mbtal;  W.  E.  Worthen  and  H.  B.  Renwlck,  City  of  New  York. 

Claim— The  method  of  oormgating  or  moulding  dieet  metal  by  several  dies  acting  in  snooesdon,  in  the 
aaaner  spedfled,  upon  a  sheet  nsting  upon  a  bed,  die,  or  dies,  so  as  to  cause  the  metal  to  conform  to  shape. 
8A.  at  euAffwwft  BPfrnmra  Uclbb;  John  Wright,  Worcester,  BCassachuaetta. 

daim— The  ahaft  with  its  screw-thread,  arranged  and  applied  as  deaoribed,  in  comblnatton  with  the 
caniage,  the  qoadraaty  and  the  shaft  which  drlTea  the  drawing  rollers. 
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86.  MAXLTiCTTRnrri  CoBRUaATR)  Fabrics;  Frederick  Baare  and  J.  Q.  Cawelly,  AwiAgaon  to  H.  IL  Daj,  C!ty 
of  New  Yoi-k. 
Claim— Tho  combination  of  two  or  more  parallel  leriea  of  oormgations  in  the  nme  &brie,  in  ntrh 
manner  that  ttio  ridj^ea  of  the  adjacent  series  alternate.  Also, combining  rabber  Btranda(one  or  more)  with 
a  textile  mntf'rial,  in  such  manner  that  when  the  rubber  contracta,  the  compound  fiibrie  gathers  upiato 
two  or  more  parallel  series  of  oorrupations  wboxc  numbers  alternate.  Also,oombininR  rubber  strands  with 
A  textile  material,  in  sueh  manner  that  the  strands  arc  alternatelj  secured  to  the  fabric  and  left  free  there- 
from at  alternating  i»art«  of  their  length,  so  that  the  secured  parts  of  one  rubber  strand  corresponds  with 
the  free  part  of  an  adJHoent  one.  Aim,  forming  the  fabric  sleazy,  at  the  diviaioa  lines  between  tbeoarm- 
gntions  of  adjacent  scries,  so  as  to  insure  uniformity  in  Uie  form  of  the  at^iMent  extremitiies  of  the  conv- 
entions. 

86.  Gaugk  Cocks  for  Steam  Boilers  ;  F.  W.  Bncon,  "West  Newton,  Assignor  to  B.  H.  Asberoft,  Beaton,  Haw. 

Claim— Tlie  c4)nibinatIon  of  the  throat-clearer  with  tho  throat  and  the  screw-plug  gauge  eodc,  andio 
as  to  operate  therewith,  as  specified. 

87.  VcLCANizcD  KuDBEB  Car  Sprixgs;  II.  W.  Belns,  Assignor  to  the  New  England  Car  Spring  Co.,  C!ty  of 

Xew  York. 
Claim — The  sectional  g^m  car  spring  of  two  or  more  plcooa,  vulcanized  in  the  manner  set  forth. 

88.  iRoxiNo  Tadlb  axd  Clothes  Dryer;  E.  Culver,  Assignor  to  self  and  R.  N.  Fife,  Shelbnme  Falls,  Maes. 

Claim— Tho  described  combination  of  ironing  table  and  clothes  dryer,  the  table  furnishing  a  support 
to  the  dryer,  and  a  reoitptaclu  in  which  it  may  by  stowed  away. 

89.  VcLCANiziXG  KunoER ;  A.  K.  Eaton,  City  of  New  York,  Assignor  (through  G.  S.  L.  Cummins,  «t  aL,)io 

the  Joalln  India  Rubber  Company. 
Claim — ^The  use  of  tho  sulphide  of  manganese  in  the  curing  of  India  rubber,  in  the  manner  specified. 

90.  Railroad  Brakes;  0.  F.  Fuller,  Lumonte,  Assignor  to  self  and  W.  M.  Ferry,  Ferrysburg,  Michigan. 

Claim — ^Tlie  brake  blocks,  pins,  and  levers,  constructed  and  operating  together  as  described. 

91.  Sugar  Mills;  J.  R.  Gates,  Assignor  to  self,  U.  G.  Dnmont,  and  E.  F. Sinker,  Iiidianapobi,  Indlaaa. 
Claim — ^The  grooved  friction  rollers,  when  used  for  stripping  tho  blade  from  the  stalk,  as  set  forth. 

92.  BrTTER-WORKER ;  Joseph  Jones,  Assignor  to  self  and  James  G.  Bryeo,  Philadelphia,  Pennsylvania. 
Claim— The  use  of  the  yielding  beater,  whether  solid  or  constructed  with  an  open  or  with  a  perforated 

bottom,  enclosing  an  absorbing  material,  in  combination  with  a  traveling  tray,  as  described. 

93.  Manupactcrixg  Baskets;  Lansing  Marble,  Assignor  to  self  and  T.  North,  Tassar,  Michigan. 
Claim— The  described  mctliod  of  forming  baf<ket<«  by  passing  a  series  of  staves  or  splints  through  proper 

guides  over  a  mould,  and  pressing  the  same  in  the  proper  shape  by  a  suitable  piston  and  form,  as  set  &rth. 

[By  the  aid  of  this  machine  baskets  can  be  formed  with  less  labor  and  stronger  than  by  hand,  all  tin 
stares  or  splints  being  kept  in  tho  proper  places  by  guides  until  they  are  fiisten43d,  and  the  baskets  being 
strengthened  by  hoops.] 
SM.  nARrssTEits;  Lewis  and  Jacob  Miller,  Assignors  to  C.  Aultman  A  Co.,  Canton,  Ohio. 

Claim— Extending  the  finger  or  platform  bar,  one  or  both,  far  enough  under  the  yielding  bars,  liy 
which  they  are  hung  to  ttie  main  frame,  so  that  the  two  may  be  united  by  suspension  rods,  which  allows 
them  a  yielding  motion  in  one  direction,  and  makes  them  rigid  in  anothi>r  direction,  and  prevents  the  mo- 
tions of  the  main  frame  from  being  communicated  to  the  finger  bar,  as  described. 

95.  MouLDiXG  Beads  o>'  Hollow  Ware;  Charles  Neale,  Assignor  to  Frederick  Lcibrandt  and  W.L.  McDowdl, 
Philadelphia,  Pennsyh'ania. 

Claim— Moulding  for  the  prodnction  of  beads,  flanches,  or  other  projections  and  ornaments  en  the 
enter  sides  of  cast  metal  pots,  kettles,  and  other  vobmIr,  so  as  to  form  the  said  vessels  in  two  part-flasks, 
the  pattern  bed  flanch,  or  other  projecting  ornament,  being  so  constructed,  arranged,  and  operated  as  to 
admit  of  its  being  drawn  in  and  pushed  out  of  tlie  vessel  pattern. 
90.  Hawse  Pipe  for  Ships;  A.  S.  Philips,  Boston,  Assignor  to  self  and  Isaac  Adams,  South  Boston,  Mass. 

Claim— A  tubular  cable  guide  curved,  as  described. 

97.  Corn  PLA!rrsRS ;  Peter  Plater,  Assignor  to  self  and  J.  S.  Fleming,  Moore's  Hill,  Indiana. 

Claim— The  arrangement  of  the  shield,  hammer,  sliding  feed  bar,  lever,  crank  shaft,  and  spring;,  ths 
whole  being  constructed  as  set  forth. 

98.  TiiaKSHi.fG  Machixes;  John  I.  Rollow,  Assignor  to  Charles  C.  Wellford,  Fradericksbnrgh,  Virginia. 
Claim- The  combination  of  the  inclined  carrier  with  the  shoot  and  curved  screen,  the  whole  bong  cmr 

stracted  as  set  forth. 

99.  Machixe  for  Poixting  Nails  axd  Spikes;  ^m.  Spink,  Assignor  to  Oliver  A.  Washburn,  Jr.,  ProvUenflS, 

Rhode  Island. 
Glaim— The  combination  of  the  hunter,  the  pointer,  and  the  spring  viUi  each  other,  and  with  tiba  back 
pieoe  and  other  parts  of  the  reed  m  Mshiae,  or  with  the  oorrespondiug  parts  of  any  other  nail  madiines,  a>B> 
structed  in  the  manner  described. 

100.  Machixi  for  Washing  axd  AMALOAicATixa  Gold;  George  C.  Wheeler,  Grsysville^  Georgia,  Assignor  to 

self  and  George  Calvert,  Upperville,  Virginia. 
Claim- Ist,  The  relative  arrangement  for  united  operation  of  the  hopper,  horisontally  rwrolrlng  vwr- 
tleal  tubes,  horizontally  revolving  rakes,  and  stationary  washing  vessels,  b  a    ad.  Making  the  reoeivter  or 
washing  vessel  in  two  parts,  b  c,  and  combining  with  the  part,  c,  an  adjusting  device,  d^  as  described. 

101.  Device  for  Operatixg  the  Cut-off  Valve  of  Steam  Kngzxks;  W.  W.  W.  Wood  and  ^enry  Rowson, 

Assignors  to  John  Rice,  Philsdelphia,  Pennsylvania. 
Claim— We  limit  our  claim  to  causing  the  positive  power  of  the  engine  to  operate  the  throttle  TnlTa, 
by  the  employment  of  two  vibrating,  reciprocating,  or  rotating  strikers,  actuated  by  any  po«itlvo  move- 
ment of  the  engine,  in  combination  with  two  inclined  planes  intervening  between  the  said  strikers,  and  the 
valve  or  appliances  oonneeted  therewith,  any  governor  being  so  connected  to  the  strikers  or  to  the  iadiiNd 
planes,  that  the  movement  of  the  governor  caused  by  any  increase  or  diminution  in  the  speed  of  the  »- 
gine,  shall  change  the  position  of  the  inclined  planes  In  respect  to  the  striking,  or  that  of  the  strikers  la 
respect  to  the  inclined  planes,  and  that  tho  latter  may  thereby  be  the  intermediate  means  of  legvlatlnc 
the  extent  of  the  opening  of  the  valve  to  suit  the  speed  of  the  engine  while  the  actual  movement  of  tha 
valve  is  elfoeted  through  one  or  the  other  of  tho  strikers  by  the  power  of  the  engine  itself,  as  set  fiwth. 
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On  Ernbroidery  hy  Machinery*    By  Gborob  Wallis. 

The  object  of  this  paper  ia  simply  to  give  a  popular  description  of 
the  leading  features  of  the  embroidering  machine,  and  to  illustrate  its 
practical  use  and  capabilities  bj  specimens  of  textile  decoration  pro- 
duced by  it.  A  full  and  complete  description  of  this  machine  would 
involve  either  the  presence  of  a  machine  in  full  work,  or  such  a  series 
of  elaborate  drawings,  diagrams,  or  models,  as  would  render  the  task 
of  description  neither  pleasant  nor  profitable.  No  attempt,  therefore, 
will  be  made  to  do  more  than  simplify  the  principle  upon  which  the 
machine  is  constructed,  and  give  such  illustrations  of  its  action  and 
capabilities  as  may  serve  to  show  its  superiority  over,  or  indicate  its 
inferiority  to,  the  human  hand  in  the  production  of  embroidered  efiects. 
The  diagrams  used  will  be  such  simplifications  of  construction  as  will 
be  best  calculated  to  render  that  construction  intelligible,  and  are  in 
no  way  intended  as  illustrations  of  the  complete  mechanical  structure 
of  the  parts  described,  or  of  their  full  action. 

As  an  interesting  branch  of  art-industry,  embroidery  by  machinery 
is  more  wondered  at  than  understood,  and  it  is  no  uncommon  thing  to 
find  the  mechanical  agent  used  in  its  production  confounded  with  the 
various  sewing  machines  which  have  recently  come  so  largely  into  use 
for  a  variety  of  purposes.  Machine  embroidery  may,  as  it  did  some 
ten  or  twelve  years  ago,  stimulate  the  productions  of  hand  embroidery, 
and  to  a  certain  extent,  supplement  them,  but  it  is  doubtful,  to  say 
the  least,  if  it  can  ever  supplant  them.  Excelling  hand  embroidery  in 
accuracy  of  repetition,  and  in  the  production  of  the  same  design  on 
both  sides  of  the  fabric  decorated,  it  is  limited  in  its  range,  aluce  as 
regards  subject  and  the  article  to  which  it  can  be  applied. 

In  variety  of  effect  it  can  never  compete  with  hand  embroidery,  and, 
although,  as  in  the  dress  embroidered  for  Her  Majesty,  by  the  late 
Mr.  Louis  Schwabe  of  Manchester,  the  effects  of  the  original  drawing 
are  given  in  all  their  variety,  this  has  only  been  done  at  a  great  sa- 
crifice of  all  the  economic  powers  of  the  machine.  When  Mr.  Schwabe 
first  showed  me  this  specimen  in  1844,  he  said,  ^^I  was  written  to  and 
asked  if  my  machines  would  execute  any  design  ?  I  replied  that  any 
design  which  Her  Majesty  wished  executed  should  be  produced  by 
them.  When  the  drawing  came  I  saw  the  mistake  I  had  made,  but 
resolved,  cost  what  it  might,  that  the  work  should  be  done  and  there 
it  is."  As  an  illustration  of  what  can  be  done  by  the  embroidering 
machine,  the  example  is  interesting,  but  as  an  illustration  of  its  eco- 
nomic use,  or  its  ^periority  over  hand  embroidery,  it  is  worthless. 

Having  said  thus  much  as  to  the  true  purposes  of  machinery  as 
applied  to  embroidery,  it  may  be  useful  to  make  a  few  introductory 
remarks  on  the  subject  of  embroidery  as  an  art  of  so  ancient  a  charac- 
ter, that  its  origin  is  entirely  lost. 

•  From  Oie  Jour,  of  the  Society  of  Arts,  No.  338. 
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The  early  history  of  embroidery  is  associated  with  the  progress  of 
ciyilization  and  refinement  as  an  elegant  employment  for  females; 
and  one  which,  from  a  remote  antiquity,  exercised  a  large  and  abiding 
influenoe  on  ornamental  art.  It  is  the  most  primitiye  mode  of  textile 
decoration,  and  ranges  at  once  from  the  simplest  figore  to  the  most 
intricate  elaborations  of  a  variety  of  materials  requiring  the  skill  of 
the  needle- woman,  with  the  invention  of  the  omamentalist.  It  is  prac- 
tised in  one  form  or  another  wherever  man  has  made  any  advance  be- 
?rond  the  rude  art  of  ornamenting  his  body  by  tatooing.  The  wonder- 
ul  embroidery  of  the  Peruvians,  which  so  astonish^ed  their  Spanish 
invaders,  displayed  surprising  effects  of  color  produced  by  the  plumage 
of  tropical  birds,  combined  with  threads  of  gold  and  silver.  In  all 
periods  of  the  world's  history,  among  the  richest  specimens  of  orna- 
ment dedicated  to  the  service  of  ceremonial  religion,  we  always  find 
embroidery.  In  the  Mosaic  Tabernacle  the  embroidery  of  purple, 
blue,  and  scarlet  was  conspicuous,  and  the  elaborate  embroidery  of 
sacerdotal  vestments,  especially  those  of  the  high  priest,  show  bow 
largely  this  sacrificial  ornamental  work  was  used  in  the  early  ceremo- 
nials of  the  Jews. 

In  the  last  chapter  of  the  Proverbs  of  Solomon  is  an  interesting 
picture  of  the  virtuous  wife,  whose  "Lamp  goeth  not  out  by  night," 
and  who  "worketh  beautiful  vestments  for  herself," — 

Her  clothing  ii  fine  linen  and  purple. 
Her  hnsband  is  known  in  the  galei, 
When  he  sitteth  among  the  eldera  of  the  land. 
8he  maketh  him  fine  linen  and  selletb  it; 
And  delivereth  girdles  unto  the  merchant 

YerMt  %%,  S3,  S4. 

In  the  prophecy,  by  Ezekiel,  embroidery  is  mentioned  as  the  cloth- 
ing of  Jerusalem,  represented  under  the  figure  of  a  woman. 

'*  I  clothed  thee  also  with  embroidered  work." 

Chap.  10;Tene  10. 
'<  Thoa  wast  decked  with  gold  and  silver ; 
And  thj  raiment  was  of  fine  linen  and  silk  and  embroidered  work.** 

Verse  13. 

The  Egyptians  used  embroidery  to  a  very  great  extent.  The  sails 
of  their  boats  were  of  embroidered  linen,  and  the  wrappings  of  their 
dead  were  frequently  thus  decorated. 

The  Greeks  attributed  the  invention  to  Minerva.  Homer  describes 
two  of  his  heroines  as  engaged  in  embroidery — Helen,  as  depicting 
the  combats  of  the  Trojan  war,  and  Andromache, — 

^  In  the  chamber  at  the  palace  tc^i 
A  splendid  texture  wrought  on  either  side, 
All  dazzling  bright,  with  flowers  of  Tarious  hues.'* 

The  women  of  Sidon  are  said  to  have  been  not^d  for  their  skill  in 
embroidery  even  before  the  Trojan  war.  Pliny  attributes  its  inven- 
tion to  the  Phrygians,  hence  the  Roman  name  for  embroidered  gar- 
ments,—  Ve9te%  Phrygionice. 

It  should  be  understood,  however,  that  the  word  signifying  '^  em- 
broidery" is  used  by  ancient  writers  as  a  generic  term  for  all  kinds 
of  decorative  work  done  by  the  needle.    &  later  perioda,  the  s&ae 
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was  limited  to  peculiar  effects  prodaced  by  certain  fixed  methods^  and 
in  more  modem  times  a  still  greater  limit  is  understood. 

The  practice  of  embroidery  in  Europe  was  very  largely  extended 
during  the  mediseyal  periods,  and  Tras  carried  to  great  perfeqtion  for 
the  personal  adornment  of  royalty,  the  nobility,  and  especially  in  the 
service  of  the  church.  The  vestments  of  the  priesthood,  hangings^ 
v^ls,  canopies,  curtains,  and  other  textile  articles  of  use  and  decora- 
tion, were  largely  embroidered ;  indeed,  the  character  of  the  work  of 
this  period  was  chiefly  ecclesiastical,  and  the  inmates  of  convents  em* 
ployed  their  time  in  this  direction  with  remarkable  results.  Some  of 
the  most  valuable  illustrations  of  the  manners  and  costumes  of  past 
ages  have  come  down  to  us  through  the  agency  of  the  needle ;  and  in 
proof  of  this  it  will  be  sufiEicient  here  to  allude  to  those  interesting  re<^ 
cords  in  embroidered  work  and  tapestry,  as  coverings  for  the  walls 
of  rooms,  and  hangings  for  doors,  windows,  and  corridors,  in  the  ex- 
ecution of  which  the  ladies  of  noble  families  beguiled  their  leisure 
hours.  Family  traditions,  historical  incidents,  portraits,  the  sports 
of  the  field,  and  groups  of  natural  objects,  were  all  employed  in 
the  execution  of  textile  ornaments  for  the  decoration  of  apartments. 
In  England  this  art  was  carried  to  a  high  degree  of  perfection,  and 
in  the  execution  of  vestments,  English  work  was  so  highly  prized  as 
to  have  been  constantly  sent  out  to  Borne  by  command  of  the  Pope. 
There  can  be  little  doubt  that  the  skill  in  embroidered  work  displayed 
by  our  ancestors  was  the  forerunner  of  several  of  our  most  common 
kinds  of  ornamentation.  Paper  hangings,  for  instance,  were  originally 
professed  imitations  of  tapestry,  the  patterns  having  been  first  printed 
on  canvass. 

Ancient  embroidery  is  divisable  into  three  heads: — ''Low"  em- 
broidery, in  which  the  threads  are  laid  flat  on  the  ground  of  the  work : 
''Baued'*  embroidery,  in  which  the  figures  are  brought  into  relief, 
and  rounded  by  means  of  wool,  cotton,  parchment,  or  paper  placed 
beneath  the  needle-work: ''  GHmped''  embroidery,  in  which  the  figures 
are  formed  by  cords  of  gold,  silver,  or  silk  and  portions  of  velvet  or 
satin,  gold  and  silk. 

Hand  embroidery  is  still  extensively  practised  in  the  East.  The 
true  Indian  and  Persian  scarfs  are  embroidery  work  of  floss  or  un- 
twisted silk,  and  exceedingly  rich  effects  are  thus  produced,  as  will 
be  remembered  by  those  who  examined  the  Indian  productions  of  this 
class  in  the  Great  Exhibition  of  1851. 

In  Turkey  and  Greece  embroidery  with  gold  and  silver  thread,  or 
richly-colored  cottons,  silks  and  velvets,  is  much  used  for  robes  and 
decorations.  The  embroideries  exhibited  by  Turkey,  in  the  Great 
Exhibition  of  1851,  were  of  a  marvellous  character  in  execution,  and 
deserved  much  more  attention  than  it  is  to  be  feared  they  received. 
As  commissioner  of  one  of  the  groups  of  Juries,  I  had  to  direct  atten- 
tion to  them,  and  in  the  midst  of  so  much  that  was  excellent,  the  diffi- 
culty lay  in  selecting  those  most  worthy  of  reward.  The  articles 
embroidered  were  all  made  up  for  use  as  clothing,  and  the  jury  for 
that  class  had  therefore  to  undertake  the  work  of  adjudication.    Such 
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was  the  difficulty  of  selection,  that  the  task  was  nearly  abandoned  in 
despair,  and  nothing  but  an  urgent  demand  on  my  part  that  bo  remark- 
able a  display  should  have  full  justice  done  to  it,  induced  the  jury  to 
proceed.  From  the  system  adopted  by  the  Turkish  authorities  in  col- 
lecting and  registering  the  works,  some  of  the  best  had  to  be  passed 
oyer,  and  the  jury  finally  reported : — '^  It  is  impossible  to  recognise, 
either  by  medal  or  honorable  mention,  many  of  those  to  whom  such 
distinctions  are  jnstly  due,  as  no  names  are  given  whereby  the  jury 
can  take  cognizance  of  the  articles.  Those  oases  which  the  jury  have 
been  enabled  to  recognise  are  selected  as  much  for  the  facility  for  giv- 
ing such  recognition,  as  for  the  high  merit  displayed  in  the  production, 
inasmuch  as  there  are  others  deserving  of  the  same  consideration, 
could  the  jury  have  discriminated  amid  the  vast  collection  of  articles." 
The  awards  are  curious,  and  all  to  women,  except  a  prize  medal  to 
the  Tailors'  Association  of  Janina  for  Albanian  costumes.  Whether 
the  daughter  of  the  Turkish  gentleman  with  an  unpronounceable  name 
ever  received  the  awarded  medal,  or  the  girls  Bukudgy  and  Istche,  or 
the  wives  of  Oarabet  and  Tetzy  got  information  of  the  ^^  honorable 
mention"  made  of  their  embroideries,  is  a  matter  of  speculation  to 
this  hour  with  those  who  desired  to  do  them  justice. 

Probably  the  finest  modern  examples  of  pure  embroidery  in  silk, 
unmixed  with  gold  and  silver  thread,  pearls  or  precious  stones,  are  ex- 
ecuted by  the  Chinese.  Not  only  in  execution,  but  in  design  and  the 
fitness  of  the  forms  of  the  ornament  to  the  material  and  purpose,  the 
embroideries  of  the  Chinese  generally  exhibit  a  great  superiority  to 
the  usual  examples  of  European  skill.  The  extreme  care  taken  with 
the  work,  especially  in  the  more  costly  specimens,  renders  them  yery 
instructive  examples  of  textile  decoration.  From  700  to  750  stitches 
may  be  counted  in  the  space  of  a  square  inch.  Some  years  ago  I  took 
the  trouble  to  dissect  some  of  the  best  examples  I  could  meet  with, 
and  the  more  closely  they  were  examined  the  more  marvellous  the 
work  appeared.  Some  diagrams  now  before  you  show  the  peculiarities 
of  treatment,  and  illustrate  in  some  degree  the  arrangement  of  the 
stitches. 

Of  course,  the  leading  Continental  nations  are  producers  of  embroid- 
ery, especially  France,  but  the  styles  adopted  are  usually  either  a 
re-production  of  the  ancient  methods,  or  imitations  of  Eastern  pro- 
ductions. ♦ 

This  brief  sketch  of  the  progress  of  embroidery  by  hand,  must 
suffice  to  introduce  the  special  subject  before  us,. 

BMBROIDERT  BT  MACHIKERT. 

This  has  been  effected  to  a  considerable  extent  by  the  Jacquard 
and  Draw  looms,  or  rather  effects  in  imitation  of  embroidery  have 
been  produced.  With  this,  however,  we  have  nothinff  to  do,  as  ma- 
chine embroidery,  by  the  legitimate  means  of  the  needle,  is  the  point 
which  it  is  desired  to  explain  and  illustrate. 

The  first  idea  of  the  embroidering  machine  originated  with  M.  Josoi 
Heilmann  of  Mulhouse.  His  object  was  to  combine  accuracy  of  repe- 
tition over  a  large  surface  with  economy  of  production.    Selling  it  to 
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Messrs.  Eoechlin,  also  of  Mulhouse,  he  developed  the  principle  of  its 
ooBStrnction  in  their  establishment^  where  it  was  first  practically  ap- 
plied to  manufactures.  The  invention  appears  to  have  been  first 
broaght  before  the  public  in  the  National  Exposition  of  the  Products 
of  Industry,  at  Paris  in  1834;  but  the  machine  was  patented  for  Eng- 
land about  1829,  and  with  all  rights,  &c.,  purchased  from  Messrs* 
Koechlin  by  Mr.  Henry  Houldsworth,  of  Manchester,  by  whom  it  was 
subsequently  very  greatly  improved  from  time  to  time.  The  first  suc- 
cessful use  of  the  machines  as  improved  was  in  the  silk  manufactory 
of  the  late  Mr.  Louis  Schwabe,  in  the  then  Portland-street  Mill,  Man- 
chester; Mr.  Houldsworth,  having  made  an  arraqgement  with  Mr. 
Schwabe,  as  a  manufacturer  in  whose  trade  their  powers  would  find 
most  development.  Here  they  were  employed  in  embroideries  for  up- 
holsterers^ but  chiefly  in  the  '^sprigging"  of  waistcoatings,  to  which 
they  were  peculiarly  adapted,  as  will  be  shown  in  the  course  of  the 
illustrations  of  the  construction  and  action  of  the  machine. 

The  leading  principle  of  the  machine  in  the  production  of  a  pattern 
is  that  of  the  pantagraph,  by  which  a  given  form  is  copied  to  a  fixed 
scale,  in  this  particudar  instance  to  one-sixth  the  size  of  the  guiding 
pattern. 

The  machine  may  be  divided  into  three  parts : — 

1.  The  pantagraph  and  the  embroidery  frame,  attached  upon  which 

the  fabric  to  be  embroidered  is  stretched. 

2.  The  arrangement  of  the  needles  and  the  pincers  by  which  they 

act  on  the  fabric. 

8.  The  locomotive  arrangement  of  the  carriages  by  which  the  em- 
broidering threads  are  carried  through  the  fabric. 

The  diagrams  by  which  the  constructive  principle  of  these  several 
parts  will  be  illustrated  are  not  drawn  to  any  scale  or  relative  propor- 
tion, but  are  simply  intended  to  convey,  as  far  as  possible,  a  distinct 
idea  of  the  leading  features  of  the  machine  and  its  operations,  aftd 
they  have  been  drawn  and  arranged  with  that  view  only. 

in  Fig.  1  we  have  an  elevation  of  the  leading  features  of  the  ma- 
chine, divested  of  all  detail,  giving  only  its  essential  parts.  A,  A,  A, 
A,  is  the  embroidery  frame,  within  which  the  fabric  to  be  embroider- 
ed is  stretched  in  two  divisions,  an  upper  and  lower  one,  upon  rollers 
0,  a,  a,  a.  This  swings  from  the  outer  frame  B,  B,  B,  B,  at  the  pivot 
of  the  pantagraph  c.  Every  person  who  understands  the  action  of  an 
ordinary  pantagraph,  will  at  once  understand  that  if  a  figure  of  suit- 
able design  and  size  is  fixed  on  the  vertical  plane  n,  D,  as  shown  in 
the  pattern  B,  all  that  will  be  required  in  order  to  copy  this  pattern 
to  a  fixed  scale  on  the  plane  A,  A,  A,  A,  will  be  to  move  the  pointer 
c  of  the  lengthened  side  of  the  parallelogram  6,  6,  6,  6,  by  the  handle 
attached  to  it.  The  angles  of  this  parallelogram  will  become  acute  or 
obtuse,  just  according  to  the  motion  required  to  brine  the  frame  A, 
A,  A,  A,  into  its  proper  relative  position.  To  efiect  the  copying  of 
the  pattern  B  by  a  series  of  stitches,  a  drawing  generally  six  times 
the  size  of  the  pattern  to  be  embroidered,  is  made  upon  a  piece  of 
stout  paper,  or  a  plate  of  tin.  Each  stitch  is  arranged  to  this  scale, 
and  a  hole  punched  in  the  paper  or  plate  at  each  ena  of  every  stitch; 
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Into  this  hole  the  pointer  of  the  pantasraph  is  inserted  before  e&cb 
stitch  is  taken.  This  point  is  moved  backward  and  forward  across  the 
pattern,  npon  the  system  of  stitches  laid  down,  by  the  embroiderer 
seated  on  the  stool  f;  and  with  each  motion  the  needles  are  drawn 
backward  and  forward  through  the  fabric  by  a  corresponding  action 
of  the  carriages,  on  the  frames  of  which  the  pincers  which  hold  the 
needles  are  fixed,  as  indicated;  a  to  a  in  the  upper  tier  thns  embroid- 
ering the  upper  piece  of  cloth,  and  H  to  H  in  the  lower  tier,  by  which 
the  fabric  fixed  upon  the  lower  pair  of  rollers  is  embroidered.  The 
pattern  E  is  thus  repeated  one-sixth  the  size,  each  needle  in  opera- 
tion executing  a  repeat,  and  the  pattern  when  finished  extends  the 
whole  width  of  the  fabric  at  one  operation. 

Fiff.  1. 


The  arrangement  of  the  needles,  and  the  mode  by  which  they  are 
alternately  held  and  released  must  now  be  noticed.  The  needle-holder 
or  pincers  act  in  a  manner  analogous  to  the  human  hands,  working 
from  each  side  of  a  framework  of  cloth,  placed  in  a  vertical  position, 
the  needle  being  a  double-pointed  one,  with  an  eye  for  threading  the 
silk  in  the  middle,  thus: — 

The  pincers  are  arranged,  as  already  stated, 
in  a  double  row  on  two  tiers  across  the  frame 
work  of  the  carriages  on  each  side  of  the  em- 
broidery frame,  and  project  over,  so  as  to  come 
in  contact  with  the  fabric  when  stretched  upon 
it.  (See  Fig.  3,  a,  6,  (?,  d.)  They  are  placed 
at  one  inch  and  a  half  from  each  other,  and 
the  larger  machines  have  as  many  as  75  in  each  row.  Tlie  construc- 
tion of  these  pincers  may  be  illustrated  in  profile  by  Fig.  2» 
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A  is  the  upper  jaw  of  the  pincers,  which  is  kept  down  upon  the 
needle  by  the  action  of  the  spring,  0.  By  this  spring  the  upper  jaw  is 
brought  back  into  its  place  after  the  end  has  been  pressed  down  at  d, 
to  release  the  needle  after  it  has  pierced  the  fabric,  (as  shown  in  sec- 
tion at  a  a,)  and  been  received  by  the  opposite  pincer.  B  is  the  lower 
jaw,  which  is,  of  course,  fixed  to  the  frame.  The  prismatic  rule  e  runs 
the  whole  length  of  each  series  of  pincers,  and  sustains  them,  in  a 
perfectly  true  and  corresponding  position.  The  arrangement  for  the 
release  of  the  needle  after  it  has  been  driven  through  the  fabric  can- 
not be  easily  explained;  it  must,  therefore,  suflfice  to  say,  that  the  up- 
per jaw  of  the  pincer  is  pressed  down  at  the  proper  time  by  the  action 
of  a  rod  on  the  lever  end  D,  and  the  needle  thus  released,  after  having 
passed  through  the  fabric,  is  held  fast  by  the  opposite  pincer,  the 
thread  being  thus  carried  to  its  full  tension,  as  shown  in  Fig.  3  at  F, 
and  then  brought  back  again  to  the  fabric  to  be  taken  up  in  the  same 
manner  by  the  pincer  from  which  it  had  been  released,  again  to  return 
at  each  motion  of  the  pantagraph  handle  indicating  another  stitch. 

Fig.  2. 


Originally  this  release  of  the  needles  depended  upon  the  worker  of 
the  pantagraph,  who  had  to  use  his  or  her  feet  upon  treadles  pro- 
vided for  the  purpose,  and  attached  to  the  releasing  rod.  One  of  the 
improvements  eflFected  by  Mr.  Henry  Houldsworth  was  a  mechanical 
arrangement  by  which  these  treadles  were  dispensed  with  and  the  pan- 
tagraph worker  or  embroiderer  proper,  released  from  the  duty  of  at- 
tending to  two  movements.  By  this  arrangement  the  releasing  rod 
is  acted  upon  by  a  clock  motion,  which  is  brought  into  play  at  the  in- 
stant the  carriage  is  driven  against  the  frame  work  when  the  needle 
passes  through  the  fabric. 

The  locomotive  arrangement  of  that  portion  of  the  machine  which 
carries  the  pincers  and  needles,  may  be  understood  in  its  elementary 
form  by  a  reference  to  Fig.  3. 

A,  A,  A,  A,  A,  represents  the  structural  frame-work  of  the  machine, 
and  is  of  iron ;  B  b  and  c  o  the  carriages  acting  on  each  side  of  the 
fabric;  a  b  and  e  d  indicate  the  position  of  the  pincers  carrying  the 


Digitized  by  VjOOQIC 


188  Mechanics^  Physics,  and  Chemistry. 

needles.  These  carriages  run  on  a  species  of  railway  along  the  hori- 
zontal lines  D  D  and  b  b,  and  are  required  to  be  most  accurately  fit- 
ted. The  section  of  the  ifabric  stretched  in  a  yertical  position  on  the 
rollers  g  g  and  h  hy  and  passing  between  the  upper  and  lower  tier  of 
pincers,  gives  the  centre  line  of  the  diagram. 

Fig.  3. 


We  will  now  assume  that  the  needles  being  threaded  and  fixed  in 
the  pincers  b  and  d^  are  pushed  through  the  fabric  represented  as 
stretched  upon  the  rollers  ^^,  hh.  The  needles  are  released  from  b 
and  c2,  and  seized  by  the  pincers  a  and  c.  The  carriage  B  B  is  then 
drawn  backward  to  F,  until  the  threads  are  all  drawn  equally  through 
the  fabric.  The  needles  being  threaded  in  pairs,  that  is  to  say,  with 
a  thread  of  double  length,  these  threads  are  drawn  up  to  their  full 
tension  at  once.  This  supersedes  the  knotting  of  the  thread  to  pre- 
vent its  being  drawn  through  the  cloth.  The  embroiderer  sitting  at 
the  pantagraph  moves  the  point  for  the  jSrst  stitch,  as  shown  in  Fig. 
1  at  E,  the  carriage  B  B  is  brought  back  to  the  fabric,  and  the  needles 
forced  through  into  the  jaws  of  the  pincers  (  d,  again  they  are  released 
from  a  <?,  and  being  duly  fastened  upon  by  b  5,  the  carriage  c  c  is 
drawn  along  the  frame  until  the  thread  is  again  at  its  full  tension, 
when  the  carriage  reaches  G.    Stitch  the  first  is  then  complete. 

The  pantagraph  pointer  is  again  moved  for  another  stitch  on  the 
enlarged  pattern  B,  Fig.  1,  and  again  the  process  of  bringing  np  the 
needles  to  the  fabric — their  passing  through — their  release  on  one 
side  and  their  seizure  on  the  other  is  repeated,  and  so  the  work  goes  on 
until  fresh  needles  and  thread  are  required,  when  the  same  course  is 
repeated  in  the  putting  in,  and  starting  the  work  at  the  same  point 
at  which  the  last  stitch  of  the  former  thread  left  the  work  incomplete. 

Each  machine  is  usually  worked  by  three  young  women  and  three 
or  four  girls,  the  latter  being  employed  to  thread  the  needles  and  pre- 
pare them  for  the  machine,  that  a  supply  may  be  always  on  hand. 
One  young  woman — who  is  generally  the  most  experienced,  and  acts 
as  the  "captain"  of  the  machine — attends  to  the  pantagraph,  criti- 
cises the  work,  and  directs  the  motions  of  the  workers  of  the  carriages, 
who  push  backward  and  forward  the  rows  of  needles.   With  an  intelli^ 
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ffent  ^^  captain,"  quick  and  skilful  workers,  and  rapid  threaders,  an  ela^ 
borate  pattern,  and  a  machine  in  good  working  order,  I  know  nothing 
in  manufactures  more  interesting  than  the  embroidering  machine.  The 
pattern  grows  so  rapidly  under  its  action ;  everj  stitch  tells  toward 
the  final  effect ;  and  the  result  is  at  once  so  satisfactory,  that  the  opera- 
tion appears  to  be  the  realization  of  the  thought  of  the  workers  airect 
from  their  minds,  and  with  no  more  mechanism  than  is  necessary  to 
realize  that  thought. 

(To  be  Conttnned.) 


neaircondueting  Power  of  MetaU.* 

An  elaborate  paper,  which  cannot  fail  to  be  of  utility  to  our  indus- 
trial community,  has  been  communicated  to  the  Royal  Society  by  Pro- 
fessor F.  Crace-Calvert  and  Mr.  Richard  Johnson  on  the  "  Relative 
Power  of  Metals  and  Alloys  to  Conduct  Heat.*'    Before  describing 
the  process  followed  and  examining  the  results  obtained,  it  is  necessary 
to  state  that  they  made  a  great  number  of  experiments,  with  the  hope 
of  solving  the  important  chemical  question — are  alloys  simple  mixtures 
of  metals,  or  are  they  definite  compounds?  With  this  view  they  operated 
on  a  large  number  of  alloys  and  amalgams,  convinced  that  if  the  chemi- 
cal nature  of  alloys  and  amalgams  is  still  enveloped  in  darkness,  it  is  be- 
cause they  have  been  prepared  with  impure  or  commercial  metals,  and 
not  made  in  equivalent  quantities.    The  consequence  has  been  that  as 
metals  have  only  a  slight  affinity  to  each  other,  and  as  the  definite 
compounds  which  they  have  a  tendency  to  form  were  mixed  with  an 
excess  of  one  of  the  metals  employed,  the  alloys  produced  have  pre- 
sented properties  which  could  lead  to  no  .information  as  to  their  na- 
ture.   These  difficulties  have  been  increased  by  the  fact  that  in  many 
alloys,  such  as  those  of  copper  and  tin,  or  copper  and  zinc,  the  metals 
have  a  tendency,  when  allowed  to  cool  slowly,  to  form  several  crystal- 
lizable  compounds  differing  in  their  composition  in  the  various  parts 
of  the  alloys,  the  less  fusible  being  on  the  exterior  and  those  more  so 
in  the  interior  of  the  mass.    The  impurities  existing  in  commercial 
metals  are  often  so  large  as  considerably  to  modify  the  property  of 
their  alloys ;  for  thev  found  in  their  researches  that  if  1  per  cent,  of 
a  metal  be  added  to  99  of  another,  it  alters  its  conducting  power  most 
materially.    To  avoid  these  causes  of  error  they  composed  their  alloys 
of  pure  metals,  and  employed  definite  proportions. 

The  apparatus  used  appears  in  every  way  calculated  to  give  reliable 
results,  and  Messrs.  Calvert  and  Johnson's  remarks  are  certainly  en- 
titled to  be  considered  the  most  complete  which  have  yet  appeared  on 
the  subject.  They  provided  a  deal  box  (105  millims.  in  width,  165 
millims.  in  length,  and  220  millims.  in  height),  with  a  cover,  and 
painted  white  internally  and  externally.  Inside  this  box  are  two  vul- 
canized india  rubber  square  vessels,  the  sides  of  which  are  15  millims. 
thick.  The  larger  vessel  measures  internally  52  millims.  on  the  side, 
and  125  millims.  deep,  and  is  capable  of  containing  836  cub.  cent,  of 
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water.  The  smaller  vessel  is  27  millims.  on  the  side  and  125  millims. 
deep,  and  has  a  capacity  of  90  cub.  cent.  These  vessels  are  painted 
white,  and  surrounded  with  wadding;  and,  still  further,  to  prevent 
any  radiation  of  heat,  a  deal  board  is  placed  between  the  two  vessels. 
So  little  heat  is  radiated  from  the  larger  vessel  when  it  contains  200 
cub.  cent,  of  water  at  90  deg.  to  the  smaller  vessel  containing  50  cub. 
cent,  at  16  deg.,  that  in  a  quarter  of  an  hour,  the  time  required  i(x 
their  experiments,  the  water  in  the  vessel  did  not  rise  one-tenth  of  a 
degree  centigrade.  Therefore  all  sensible  radiation  and  conduction 
was  avoided,  and  the  rise  of  temperature  in  this  vessel  during  the  ex- 
periment must  have  been  entirely  due  to  the  heat  conducted  by  the 
square  bar  of  metal  used.  This  bar  is  6  centims.  long  and  1  centim. 
square^  and  is  so  arranged  in  the  experiment  that  1  cub.  cent,  is  in 
the  larger  vessel ;  1  cub.  cent,  in  the  smaller  vessel ;  8  cub.  cent,  are 
covered  by  the  sides  of  the  boxes  through  which  it  passes ;  and  the 
last  1  cub.  cent,  is  covered  with  a  piece  of  vulcanized  india  rubber  tub- 
ing, and  the  whole  made  secure  from  any  leakage  by  lining  the  sides 
of  the  holes  through  which  the  bar  passes  with  a  varnish  made  of  caout- 
chouc  dissolved  in  benzoine.  All  being  ready  for  the  experiment,  50 
cub.  cent,  of  water,  at  the  temperature  of  the  room,  are  poured  into 
the  smaller  vessel,  the  boxes  covered,  and  each  provided  with  a  very 
sensitive  thermometer,  and  200  cub.  cent,  of  boiling  water  are  poured 
into  the  larger  vessel  by  means  of  a  funnel ;  the  temperature  of  the 
liquid  falls  to.  86  or  88  deg.,  but  is  again  raised  to  90  deg.  by  a  small 
jet  of  steam  generated  in  a  flask,  the  water  in  which  is  kept  boiling 
during  the  whole  experiment.  The  conducting  power  of  the  metd 
being  tested  is  noted  with  the  greatest  care. 

The  relative  conductibility  (taking  silver  at  1000)  of  the  several 
metals  is — ^gold  pure,  981 ;  gold  with  1  per  cent,  of  silver,  840 ;  cop- 
per rolled,  845;  copper  cast,  811;  mercury,  677;  aluminium,  665; 
zinc  rolled,  641 ;  zinc,  cast  vertically,  628 ;  zinc,  cast  horizontally, 
608 ;  cadmium,  677 ;  malleable  iron,  436 ;  tin,  422 ;  steel,  897 ;  pla- 
tinum, 880 ;  sodium,  865 ;  cast  iron,  859 ;  lead,  287  ;  antimony,  cast 
horizontally,  215 ;  antimony,  cast  vertically,  192 ;  bismuth,  61,  For 
mercury  and  sodium  they  employed  a  very  thin  sheet  iron  box,  the  in- 
ternal dimensions  of  which  were  exactly  those  of  the  square  metallic 
bars  they  usually  employed,  and  of  the  conducting  power  calculated, 
but  the  figures  are  very  near  the  truth.  It  will  be  seen  on  reference 
to  the  figures  for  rolled  and  cast  copper  that  the  molecular  condition 
of  metals  has  an  influence  on  the  conductibility,  and  the  influence  of 
crystallization  is  apparent  from  the  difierence  of  the  results  obtained 
from  zinc  cast  vertically  and  cast  horizontally. 


Glaze  for  Earthenware* 
M.  Hardsmuth  proposes  the  following  in  place  of  the  ordinary  lead 
glaze : — Take  boracic  acid,  15  &>s. ;  calcareous  spar,  5  lbs. ;  clay,  5  fi>s. ; 
wood-charcoal,  1 9>.  Powder  the  mixture,  and  calcine  to  complete 
fusion ;  allow  it  to  cool ;  powder  again  and  applyit  as  the  common  lead 
glaze  is  applied. — Cosmos. 

Digitized  by  VjOOQIC 


191 


New  Chemical  Balance.^  By  Mr.  J.  B.  Cooke,  of  Liverpool. 

The  balance  is  an  instrument  of  prime  necessity  to  the  ezactitnde  of 
the  results  sought  for  in  the  operations  of  the  chemist.  But  it  is  also 
a  very  expensive  piece  of  apparatus,  and  its  delicacy  requires  it  to  be 
guarded  with  the  utmost  care  from  the  effects  of  damp,  and  the  other 
vapors  and  fumes  incidental  to  a  laboratory.  The  following  is  the  de- 
acription  of  an  instrument  which  has  been  in  constant  use  for  more  than 
a  year,  and  which  is  at  once  sensitive,  effective,  inexpensive,  and  not 
liable  to  injury.  It  weighs  quantities  amounting  to  2400  grains  with 
an  accuracy  unmistakeably  distinct  to  the  ^'^^th  of  a  grain.  * 

Though  freely  exposed  to  an  atmosphere  which  in  twelve  hours 
covers  a  polished  iron  surface  with  rust,  and  which  is  often  loaded 
with  fumes  of  hydrosulphuric  and  other  acids,  it  is  now  as  sensitive  as 
on  the  day  of  its  construction. 

The  materials  of  which  this  balance  is  composed  are  to  be  found  in 
every  labor%,tory.  Their  first  cost  need  not  amount  to  5s.,  and  they 
ean  be  put  together  by  the  chemist  himself  in  the  course  of  two  or 
three  hours,  so  as  to  be  in  perfect  working  order. 

To  those  operators  whose  object  is  the  attainment  of  accuracy  with 
the  smallest  expenditure  of  means,  it  is  hoped  that  a  desideratum  is 
here  supplied,  although  some  of  the  points  usually  considered  essential 
to  a  good  balance  appear  to  be  disregarded. 

The  beam  is  formed  of  glass  tube.  A  piece  of  barometer  tubing  of 
12  or  18  inches  in  length,  or  even  the  full  length  of  a  barometer  tube, 
if  economy  of  space  is  not  important,  may  be  employed.  Another 
glass  tube  of  about  3  inches  in  length,  and  of  diameter  and  thickness 
proportioned  to  the  weight  it  is  destined  to  bear,  is  attached  to  the 
beam  tube  at  right  angles,  at  about  the  middle  point  of  each.  Ex- 
actitude in  any  of  these  particulars  is  not  essential.  The  attachment 
may  be  made  by  any  convenient  means,  say  by  fine  iron  wire  cov* 
erM  afterwards  with  sealing-wax  melted  on  to  it. 

If  a  portable  balance  be  desired,  a  suitable  stand  must,  of  course, 
be  provided ;  but  if  the  instrument  be  intended  to  occupy  a  permanent 
poeition,  it  may  be  made  to  work  upon  an  open  shelf,  and  the  present 
deecription  applies  to  the  latter  circumstances. 

Two  other  glass  tubes,  of  about  two  inches  in  length,  are  cemented 
longitudinally  upon  the  surface  of  the  shelf,  parallel  to  and  at  a  dis- 
taace  of  1^  inches  from  each  other. 

They  must  be  equal  to  each  other  in  diameter,  which  must  be  greater 
than  that  of  the  beam  tube,  or  they  must  be  raised  equally  to  some 
small  distance  above  the  surface  of  the  shelf,  so  that  when  the  trans- 
verse tube  attached  to  the  beam  is  placed  across  and  upon  them,  the 
beam  itself,  lying  between  and  parallel  to  them,  shall  be  raised  at  its 
centre  at  least  ^inch  above  the  shelf.  The  three  small  tubes  should 
be  selected  of  good  shape  and  polish. 

By  this  arrangement  the  beam,  when  in  equilibrium,  is  supported 
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upon  twc/ points,  which,  owing  to  the  roundness,  smoothness,  hardness, 
and  chemical  inertness  of  the  material,  approximate  closely  to  mathe« 
matical  points  not  liable  to  injury  from  oxidation  or  friction.  Knife- 
edges  working  upon  planes  of  whatever  sujbstance,  are  not  theoretically 
so  perfect  in  action  as  the  above  points  of  support,  and  it  would  be 
difficult  with  the  finest  art  to  make  them  practically  more  sensitive. 

A  piece  of  sheet-copper  is  fastened  on  to  the  shelf  under  the  beam 
near  each  of  its  ends.  An  edge  of  each  piece  of  copper,  running  trans- 
versely to  the  shelf,  is  turned  up  at  right  angles  to  serve  as  a  support 
at  such  a  height  that,  when  one  end  of  the  beam,  loaded  with  its  foil 
weight,  is  resting  upon  one  of  them,  the  other  end  may  be  separated 
from  its  Vesting  place  by  about  J^th  of  an  inch.  If  the  under-surfaoe 
of  the  beam  be  blackened  about  these  places  of  support,  the  separation 
shows  very  distinctly  against  a  white  surface  placed  behind. 


The  weights,  and  substance  to  be  weighed,  are  both  applied  at  the 
same  end  of  the  beam  ;  the  other  end  being  compensated  by  a  constant 
counterpoise ;  a  peculiar  form  of  scale  pan  is  therefore  required.  It  is 
convenient  to  have  three  tiers  of  pans  hung  in  a  pyramidal  form  at  a 
suitable  distance  from  each  other  by  the  same  three  silk  strings.  The 
largest  and  lowest  is  destined  for  the  substance  to  be  weight.  The 
middle  one  in  size  and  position  for  the  larger  weights,  and  die  smallest 
and  uppermost  pan  contains  the  weights  below  10  grs.  This  compound 
scale  pan  is  suspended  by  a  bent  wire  to  a  loop  formed  at  one  end  of 
a  short  silk  thread,  which,  passing  vertically  through  a  small  hole  in 
the  shelf,  and  bisecting  the  end-section  of  the  beam  tube,  is  cemented 
with  sealing  wax  on  the  upper  surface  of  the  tube.  The  thread  should 
lie  in  a  slight  notch  filed  on  the  upper  circumference  of  the  end  of  the 
beam,  and  should  hang  freely  from  it,  the  lower  circumference  being 
ground  away  to  prevent  contact.  The  thread  must  also  of  courae  be 
carefully  protected  against  contact  with  the  sides  of  the  opening  in 
the  shelf.  The  better  way  is  to  make  an  opening  of  about  one  inch 
square  through  the  wood,  and  afterwiurds  to  cover  over  the  greater  per- 
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tion  hj  foar  slips  of  window-glass  crossing  each  other,  and  leaving 
only  a  small  hole  in  the  centre  for  the  thread.  If  this  opening  be 
large,  the  balance  will  be  affected  by  currents  of  air  which  always  occnr 
upwards  or  downwards  in  snch  circnmstances.  The  snrface  of  the 
shelf  between  the  centre  of  the  beam  and  that  end  of  it  to  which  the 
pans  are  hung,  is  divided  into  10  equal  parts  by  ink  lines ;  and  a  pla* 
tinum  rider  weighing  y^^th  grain  is  applied  to  this  arm  of  the  beam, 
and  by  traversing  over  each  division  marked  on  the  shelf  causes  the 
variation  of  xhn^  ^^  ^  ff^^i^i  ^^d  dispenses  with  die  use  of  weights 
smaller  than  ^^^th  grain. 

The  sensitiveness  ofta  balance  is  proportional  to  the  approximation 
to  each  other  of  the  centres  of  suspension  and  of  gravity.  In  the  pre* 
sent  instance,  the  centre  of  suspension  is  the  central  point  of  the  mid- 
section of  the. small  tube  attached  to  the  beam,  and  since  the  weights 
of  the  beam  itself  and  of  the  scale  pans  and  their  contents,  are  referred 
to  a  point  much  below  this,  some  provision  is  required  by  which  the 
centre  of  gravity  of  the  whole  mass  may  be  considerably  raised,  and 
its  position  nicelv  regulated.  The  provision  required  is  found  in  the 
mode  by  which  the  compensation  is  applied  at  the  end  of  the  beam  des- 
titute of  scale  pan. 

On  the  upper  side  of  the  compensation-end  of  the  beam  is  cemented 
horisontallv  with  shell-lac,  a  table  of  window-glass  of  about  1  inch 
square  surface.  On  this  table  again  are  cemented,  by  the  same  means, 
in  vertical  juxtaposition,  two  glass  tubes ;  one  about  3  inches  high 
and  ^inch  in  diameter,  the  other  1  inch  high  and  |-inch  in  diameter. 
A  quantity  of  dry  pure  mercury  is  then  poured  into  the  tall  tube  until 
the  beam,  whose  scale  pan  is  loaded  with  about  }rds  the  weight  which 
it  is  destbed  to  carry,  is  nearly  in  a  state  of  equilibrium.  H  the  tall 
tube  be  sufficientlv  high  and  narrow,  it  will  then  be  found  that  the 
centre  of  gravity  has  risen  above  the  centre  of  suspension,  as  will  be 
evidenced  by  the  setting  of  the  beam  at  either  end  indifferently  accord- 
ing as  it  is  placed. 

Mercury  is  now  poured  gradually  into  the  shorter  tube,  and  after 
each  addition  weights  are  added  in  the  scale  pans  to  produce  equili* 
briam.  By  every  such  addition  the  centre  of  gravity  will  be  prop<Mr- 
tionally  lowered,  and  may  be  brought  with  the  utmost  nicety  Within 
any  assignable  distance  from  the  centre  of  suspension. 

The  adjustment  will  suffice  for  the  purpose  of  the  balance,  when 
the  transference  of  the  rider  over  one  division  of  the  shelf  towards  the 
centre  of  the  beam  shall  raise  this  end  of  the  beam  from  its  supports, 
and  the  replacing  of  the  rider  in  its  former  position,  shall  restore  the 
preponderance  of  the  weights,  and  when  on  frequent  trial  this  is  the 
invariable  result. 

The  balaace  is  thus  left  with  an  extremely  small  amount  of  overpoise^ 
The  substance  to  be  weighed  is  placed  in  the  lowest  pan.  Weights 
are  removed  from  the  upper  pans,  and  ultimately  the  rider  is  moved 
OT6r  the  arm  towards  the  centre,  to  the  point  at  which  the  bea^m  is 
first  caused  permanently  to  resume  its  normal  position.  The  sum  of 
the  weights  removed,  together  with  the  number  of  degrees  passed  over 
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by  the  rider  reckoned  as  Tilths  of  a  grain,  will  be  the  weight  re- 
quired. 

The  advantages  claimed  for  this  balance  are,  easy  construction, 
cheapness,  non-liability  to  injury  from  exposure  or  rough  handling, 
the  whole  operation  ot  weighing  being  confined  to  one  end  of  the  beam 
without  loss  of  sensitiyeness,  and  the  separation  of  the  large  from  the 
smaller  weights. 

The  engravings  illustrate,  in  plan  view  and  side  elevation  respect- 
ively, the  new  balance,  a  is  the  shelf ;  (,  the  beam  \  ecc^  three  small 
tubes;  dd^  tubes  for  mercury;  «««,  three  scale  pans;  g^  glass  plates 
to  cover ;  A,  hole  in  shelf;  p^  platinum  rider ;  4,  small  table ;  and  r  r, 
copper  rests. 

The  method  of  mounting  is  not  inferior  in  sensitiveness  to  that  of 
the  best  constructed  instruments,  and  the  limits  of  its  sensitiveness 
are  far  from  being  reached  in  the  specimen  above  described.  As  an 
illustration  of  this  assertion,  the  following  rough  experiment  is  ad- 
duced. The  writer  constructed  a  balance,  of  which  the  beam  was  a 
tube  of  thick  glass  22  inches  long,  and  1  inch  in  external  diameter,  and 
weighing  alone  1}  lb.  The  scale  pan  was  loaded  with  a  weight  of  1  lb. 
The  compensation  was  then  readily  effected  with  mercury  to  such  accu- 
racy that  the  translation  of  a  platinum  rider  weighing  y^^th  gr.  along  the 
beam,  over  a  space  equal  to  ^^th  of  the  length  of  the  arm,  sufficed  to 
change  the  preponderance  in  favor  of  the  one  arm  or  the  other,  accord- 
ing to  the  direction  of  its  transference.  This  roughly-formed  balance, 
therefore,  which,  exclusive  of  the  scale  pan,  did  not  occupy  two  hours 
in  construction  and  preparation  for  use,  was  sensitive  to  a  weight  of 
Yi^th  of  a  grain,  or  to  T^y^'oijuth  part  of  the  weight  to  be  estimated, 
and  about  j^i^lfvvjjth  part  of  the  whole  weight  supported  on  the 
fulcrum. 


Supply  of  Coal* 

M.  de  Carnal,  one  of  the  greatest  owners  of  coal  mines  in  Prussia, 
in  a  statistical  work  on  coal  digging,  states  that  the  quantity  of  coal 
dug  in  1857  amounted  to  125,000,000  of  tons,  a  mass  which  piled  up 
6  ft.  high,  would  cover  a  geographical  square  mile.  The  lands  from 
which  the  coal  is  procured,  may  be  estimated  at  8000  square  miles, 
and  the  mean  depth  of  the  beds  of  coal  at  about  81  feet.  The  mass 
of  coal,  then,  known  to  exist  would  form  a  cube  of  10  miles.  If  we 
compare  this  enormous  bulk  of  coal  with  the  quantity  annually  con* 
sumed,  we  may  confidently  affirm  that  there  is  enough  to  last  for 
S6,000  years.  The  calculation  of  81  ft.  for  the  mean  depth  of  the 
beds  is,  perhaps,  too  low,  for  the  coal  fields  of  Liege  extend  to  55  ft*, 
those  of  Staffordshire  to  151  ft.,  and  those  of  Ruhr  to  184  ft.  The 
coal  dug  in  1857  amounted  in  value  to  j£37,500,000  sterling,  a  sum 
far  beyond  that  realized  by  the  digging  of  the  precious  metals.  In 
England  some  calculations  have  been  made  with  regard  to  the  wield 
of  coal  in  our  own  country,  according  to  which  the  coal  fields  of  Ux^at 
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Britain  yield  63,000,000  tons  of  coal  per  year.  A  better  idea  of  the 
immense  commerce  of  England  could  not  be  formed  than  by  stating 
the  fact  that  at  Manchester  and  its  environs  a  motive  steam  power 
equal  to  1,200,000  horses  is  constantly  maintained,  to  support  which 
there  are  consumed  30,000  tons  of  coal  per  day,  or  9,500,000  a  year. 
In  the  manufacture  of  salt  alone  about  3000  tons  are  consumea  per 
day,  or  950,000  a  year.  The  Transatlantic  steamers  from  Liverpool 
and  other  ports  consume  700,000  tons  per  year,  and  the  manufacture 
of  gas  absorbs  10,000,000  tons  per  year.  The  export  of  coal  from 
England  reached,  in  1858,  6,078,000  tons.  It  is  estimated  that  Eng- 
land alone  could  furnish  enough  coal  for  the  consumption  of  the  whole 
of  Europe  for  4000  years. 


How  Cheat  Guns  are  Made.* 

In  our  last  week's  number  something  was  said  about  the  quality  and 
character  of  iron  requisite  for  producing  sound  heavy  guns,  and  the 
experiments  made  at  Woolwich  during  the  last  two  years  were  referred 
to.    This  week  we  propose  to  give  further  information  on  the  impor- 
tant subject,  and  more  especially  in  reference  to  the  furnaces  and 
other  appliances  connected  with  the  Woolwich  factories.    A  68  &.  gun, 
when  finished,  is  17  feet  long,  28  inches  in  diameter  at  the  breech,  and 
weighs  95  cwt.    As  guns  of  this  description  are  cast  vertically,  and 
require  a  ^^  dead  head  "  of  considerable  magnitude  in  order  to  insure 
sufficient  density,  it  may  be  imagined  that  the  furnaces  are  matters  of 
important  consideration.    In  practice  it  was  found  advisable  to  use  two 
furnaces  in  the  melting  of  a  sufficient  quantity  of  iron  for  the  produc- 
tion of  one  such  gun  as  we  have  described.     The  Woolwich  furnaces 
would  each  hold  sufficient  molten  metal  for  the  casting  of  one  gun,  but 
as  it  was  not  possible  to  charge  with  ten  tons  of  pig  iron  at  once,  it 
was  found  better  in  every  way  to  charge  two  furnaces  with  five  tons, 
and  melt  simultaneously.     The  quality  of  the  iron  produced  in  this 
way  was  found  to  be  superior  to  that  resulting  from  one  furnace,  when 
a  portion  of  the  charge  must  have  been  melted  first  and  the  remainder 
afterwards.     Repeated  tests  proved  this  fact  to  demonstration,  and  it 
is  a  practical  point  of  much  consequence.    The  Woolwich  furnaces  are 
partly  constructed  of  Stourbridge  fire-brick,  but  the  beds  are  of  a  dif- 
ferent material.   The  throwing  in  of  old  "  carronades,"  "  dead  heads,'* 
and  **  pigs/'  ^^  found  to  chip  off,  or  to  crack  and  destroy  the  fire- 
bricks, and  a  substitute  for  these,  in  the  construction  of  the  furnace 
beds,  had  to  be  found.   A  cheaper  substance,  and  one  which  admits  of 
easy  repair,  is  now  used.   It  is  composed  of  equal  parts  of  glass-grind- 
ers' sand  and  blackfoot  sand.  The  former  is  the  refuse  from  the  Thames 
patent  glass  works,  and  contains  a  considerable  admixture  of  fine  par- 
ticles of  glass,  and  the  latter  is  obtained  from  the  sand  pits  at  Charl- 
ton.   These  are  amalgamated,  rammed  hard  upon  the  foundation  of 
the  furnace,  and,  after  the  application  of  heat,  form  a  vitrified  surface, 
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impervioiui  to  liquid  iron.  The  sand  furnace  bed  is,  in  point  of  effi- 
ciency and  economy,  immeasurably  superior  to  that  of  fire-brick,  and 
ire  strongly  recommend  it.  With  respect  to  the  dimensions  of  the  fur- 
naces, it  may  be  stated  that  they  are  about  22  ft.  long,  from  centre 
of  fire-grate  to  centre  of  chimney;  5  ft.  2  in.  wide;  and  2  ft.  6  in.  in 
height  from  bed  to  crown.  The  fire-grate  is  5  ft.  2  in.  square,  and  open 
for  the  admission  of  air  at  the  end  of  the  furnace,  and  the  chimney  is 
60  ft.  in  height  and  2  ft.  6  in.  square.  The  furnaces  are  always  heated 
before  receiving  their  charges,  and  when  the  latter  are  sufficiently 
fiuid  and  hot,  the  molten  streams  from  two  furnaces,  as  we  have  stated, 
are  made  to  flow  through  separate  channels  into  one  reservoir.  Here 
they  mingle  and  blend  for  a  little  time  in  one  harmonious  whole,  so  as 
to  equalize  any  difference  of  temperature  which  may  have  existed  prior 
to  their  being  tapped.  Metal  is  now  ladled  in  small  quantities  from 
the  reservoir  for  the  purpose  of  casting  testing  bars,  and  a  sluice  door 
being  opened  the  molten  ocean  courses  its  way  down  river-like  into 
the  centre  of  the  gun  mould,  which  is  placed  vertically,  and  muzzle 
upwards  to  receive  it.  Scoria  and  other  impurities  float  upwards  as 
the  metal  rises,  and  great  precautions  are  taken  to  prevent  their  flow- 
ing with  the  iron  into  the  "  trunnions,"  which  they  would  weaken,  and 
thus  render  the  whole  casting  useless.  When  the  metal  reaches  to 
within  a  few  inches  of  the  guide  shute,  the  flood-gates  through  which 
it  flowed  are  shut  for  a  minute  until  the  shute  is  removed,  and  then 
again  opened  for  the  complete  filling  of  the  mould.  In  cooling  there 
is  a  great  subsidence  of  the  metal,  especially  in  the  centre,  but  the 
hoUowness  thus  produced  is  in  the  dead  heiCd  entirely,  and  by  no  means 
deteriorates  the  gun.  Everything  is  suffered  to  remain  in  statu  quo  for 
about  three  days  and  nights  after  the  pouring  operation.  The  mould 
is  then  opened,  and  the  casting,  usually  perfect,  is  prepared  by  lathe 
and  boring  mill  for  proving,  and  mayhap  for  battle.  Such  is  some  ac- 
count of  the  gestation  and  birth  of  a  great  gun,  and  which,  in  these 
non-piping  times  of  war,  may  be  acceptable  to  the  pubUc  generally, 
find  certainly  must  be  to  the  scientific  reader. 


BonelliB  Electric  Loom.* 

At  the  meeting  of  the  7th  ult.  of  the  Academic  des  Sciences,  M.  de 
Senazcourt  informed  the  members  that  M.  Froment  has  completed  im- 
portant improvements  in  the  electric  loom  invented  by  Chevalier  Bo- 
nelli,  director  of  the  Sardinian  telegraph,  which  figured  at  the  Paris 
Exhibition  of  1855,  and  a  commission  was  named  to  examine  it  and 
make  a  report  to  the  Academy.  M.  Ghevreuil  stated  that  he  had  been 
to  see  it  at  work,  accompanied  by  the  President  of  the  Chamber  of 
Commerce  and  other  gentlemen,  and  had  been  astonished  at  the  results 
obtained.  The  invention  consists  chiefly  in  replacing  the  Jacquard 
cards  hj  a  thin  sheet  of  tin  on  which  the  design  to  be  reproduced  on 
the  fabric  is  flgured  with  varnish  or  isolating  ink.    The  beat  up  of  the 
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batten  brings  a  metallic  comb,  formed  of  small  separate  teetb,  into 
contact  with  the  design,  when  some  of  the  teeth  touch  the  varnish  of 
the  design,  and  others  tonch  the  metal ;  and  those  teeth  in  contact 
with  the  metal  alone  give  passage  to  the  electric  fluid  supplied  by  a 
Bunsen  pile,  and  convey  it  to  the  small  electro-magneta  with  which 
they  are  connected  by  means  of  a  thin  copper  wire.  These  electro^ 
magnets  act  upon  an  equal  number  of  small  iron  rods  to  keep  them 
out  of  the  way  of  the  wires  of  the  Jacquard,  while  those  teeth  which  come 
in  contact  with  the  varnish  of  the  pattern  are  allowed  to  project  against 
the  wires  of  the  Jacquard,  to  act  upon  them  in  the  same  manner  as 
the  cards  now  used.  As  a  proof  of  the  ease  with  which  new  patterns 
can  be  applied,  when  the  Emperor  and'Empress  were  lately  visiting 
the  Ateliers  to  inspect  the  loom,  M.  Froment,  without  interrupting 
the  work,  replaced  the  design  in  course  of  execution  by  a  band  of  tin, 
on  which  he  had  written  the  words  Napoleon  III.,  which  were  seen  to 
follow  on  the  fabric,  the  flowers  composing  the  first  design. 


The  Oyster  Manvfacture.* 

Although  oysters  are  not  exactly  spun  and  woven  like  cotton,  or 

smelted  and  rolled  like  iron,  their  artificial  production  has  advanced 

so  far  as  to  put  the  process  pretty  much  in  the  light  of  a  manufacture. 

The  sowing  and  breeding  of  oysters  has  long  been  an  important  branch 

of  our  industry ;  and  now  the  French  government  has  set  steadily  to 

work  with  the  matter,  on  a  grand  scale,  on  the  coast  of  France.    The 

place  chosen  for  the  experiments  in  question,  is  a  part  of  the  Bay  of 

St.  Brieuc,  a  spot  naturally  well  situated,  and  which,  for  an  extent 

of  12,000  hectares  {2^  acres  each,)  is  very  favorable  for  the  breeding 

of  oysters,  the  bottom  being  shelly  sand,  slightly  mixed  with  clay  or 

mud.    The  tide,  which  there  runs  from  N.  W.  to  S.  W.,  and  from  S.  W. 

to  N.  W.,  at  the  rate  of  about  three  miles  an  hour,  keeps  the  water 

constantly  renewed,  and  carries  ofi*  all  unhealthy  deposits,  and  con* 

tracts,  by  breaking  against  the  rocks  on  the  shore,  the  necessary  vivify* 

ing  properties.  The  immersion  of  the  breeding  oysters  was  commenced 

in  March  and  concluded  about  the  end  of  April,  during  which  time 

about  3,000,000  of  oysters,  taken  some  from  the  sea  and  others  from  the 

banjos  at  Cancale  and  Treguler,  were  distributed  in  ten  longitudinal 

beds  in  diflferent  parts  of  the  bay,  forming  together  a  superficies  of  1000 

hectares.  The  position  for  these  banks  had  been  traced  out  beforehand 

on  a  chart,  and  floating  flags  were  placed  to  direct  the  movement  of 

the  vessels  engaged  in  the  operation.    In  order  that  the  immersion  of 

the  oysters  should  be  made  with  perfect  regularity,  and  that  the  female  • 

oysters  should  not  be  injured  by  lying  too  thickly  one  over  the  other, 

two  steamers,  towing  boats  laden  with  oysters,  proceeded  from  one 

end  of  the  bank  marked  out  to  the  other,  letting  down  the  oysters  as 

they  went,  and  then,  when  reaching  the  other  end,  turning  round  and 

retracing  their  way,  thus  distributing  the  fish  with  as  much  regularity 

*  From  the  lond.  Practloal  BCecbanlc^s  JoonuJ,  Hay,  1860. 
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as  a  plough  could  turn  up  a  furrow  in  a  field.    After  baring  laid  down 
the  oysters  in  conditions  most  favorable  for  their  multiplication^  it  was 
necessary  to  organize  around  and  over  them  prompt  means  for  collect* 
ing  the  spawn,  and  constraining  it  to  fix  itself  on  the  spot.    One  of 
the  plans  adopted  to  accomplish  this  object  was  to  cover  the  bottom 
of  the  new  bed  with  old  oyster  shells,  so  that  not  a  single  embryo 
could  fall  without  finding  a  solid  body  to  fix  itself  to.    The  second 
plan,  as  already  stated  in  a  former  report,  was  to  place  long  lines  of 
boughs  of  trees,  arranged  like  fascines,  from  one  extremity  of  each 
bed  to  the  other.  These  fascines  were  ballasted  by  a  weight  placed  at 
the  bottom,  and  the  tops  of  them  when  fixed  in  their  position,  stood 
about  eighteen  or  twenty  inches  above  the  bed  of  oysters,  and  thus 
prevented  any  of  the  spawn  from  being  carried  away  by  the  current. 
These  fascines  were  placed  by  men  with  divine  dresses.   As  the  cords 
with  which  the  fascines  were  at  first  fastened  would  soon  wear  out, 
the  report  states  that  they  may  hereafter  be  replaced  by  small  chains 
of  galvanized  iron,  manufactured  for  the  purpose  in  the  arsenals  of 
the  State.    The  most  exact  indications  have  been  made  on  the  chart 
of  the  Bay,  so  that  the  fascines  may  be  taken  up  as  regularly,  in  or- 
der that  the  oysters  attached  to  them  may  be  collected,  as  a  farmer 
could  pick  the  fruit  from  his  trees.    The  report  then  goes  on  to  say 
that,  although  six  months  have  scarcely  elapsed  since  the  operations 
were  performed,  the  result  has  exceeded  the  most  sanguine  expecta- 
tions.   The  banks  of  Gancale  and  of  Granville,  in  their  most  prosper- 
ous days,  never  showed  such  an  amount  of  production.    The  fascines 
have  on  their  branches  such  clumps  of  oysters  that  they  resemble  trees 
in  an  orchard,  the  boughs  of  which  are  in  the  spring  hidden  by  the 
exuberance  of  the  blossoms.    They  may  be  called  real  petrefactions. 
One  of  those  fascines,  which  had  been  brought  to  Paris  in  order  that 
his  Majesty  might  judge  of  the  effect  of  the  plan,  had  young  oysters 
on  it  to  the  number  of  20,000.    They  are  already  more  than  an  inch 
in  diameter,  and  they  only  occupied  in  the  water  the  space  which 
would  be  covered  by  a  sheaf  of  corn  in  a  field.    These  oysters,  when 
they  have  arrived  at  perfection,  will  be  worth  at  the  current  price,  at 
least  X16.    The  bay  of  St.  Brieuc  will  consequently  become  a  really 
rich  treasury,  if  other  beds  similar  to  those  already  formed  be  lud 
down  there. 


How  the  Earth  is  Peopled.^ 
The  Director  of  the  Statistical  Bureau  of  Berlin  furnishes  the  fol- 
lowing curious  statement: — ^^The  population  of  the  whole  earth  is 
estimated  to  be  1,288,000,000,  viz  :— Europe,  272,000,000 ;  Asia, 
755,000,000;  Africa,  200,000,000;  America,  59,000,000;  and  Austra- 
lia,  2,000,000.  The  population  of  Europe  is  thus  subdivided: — ^Russia 
contains  62,000,000;  the  Austrian  States,  36,898,620;  France,  36,- 
089,364;  Great  Britain  and  Ireknd,  27,488,868;  Prussia,  17,089,407 ; 
Turkey,  18,740,000;  Spain  15,518,000;  the  Two  Sicilies,  8,616,922; 

*  tvm  tte  Lmd.  Pnetloal  Iftechuio's  Jounul,  Maj,  18W. 


Digitized  by  VjOOQIC 


On  the  Theory  qf  EleetrieUy  in  Submarine  Telegraphy*      199 

Sweden  and  Norwaj,  5,072,820 ;  Sardinia,  4,976,034 ;  Belgium,  4,607,- 
066;  Bavaria,  4,647,289;  the  Netherlands,  8,487,617;  Portugal, 
8,471,199;  the  Papal  States,  8,100,000;  Switzerland,  2,494, 500 ; 
Denmark,  2,468,648.  In  Asia,  the  Chinese  Empire  contains  400,000,- 
000;  the  East  Indies,  171,000,000;  the  Indian  Archipelago,  80,000,000 ; 
Japan,  85,000,000 ;  Hindostan  and  Asiatic  Turkey,  each  15,000,000. 
In  America,  the  United  States  are  computed  to  contain  28,191,876 ; 
Brazil,  7,677,800 ;  Mexico,  7,661,520.  In  the  several  nations  of  the 
earth  there  are  885,000,000  of  Christians  (of  whom  170,000,000  are 
Papists,  89,000,000  Protestants,  and  76,000,000  followers  of  the  Greek 
Church).  The  number  of  Jews  amounts  to  5,000,000;  of  these  2,890,750 
are  in  Europe,  viz: — 1,250,000  in  European  Russia,  858,804  in  Aus- 
tria, 284,248  in  Prussia,  192,176  in  other  parts  of  Germany,  62,470 
in  the  Netherlands,  88,958  in  Italy,  78,995  in  France,  86,000  in  Great 
Britain,  and  70,000  in  Turkey.  The  followers  of  various  Asiatic  re- 
ligions are  estimated  at  600,000,000,  Mahomedans  at  160,000,000, 
and  '« Heathens"  (the  Gentiles  proper),  at  200,000,000. 


On  the  Practical  Bearing  of  the  Theory  of  Electricity  in  Submarine 
Telegraphy^  the  Electrical  Difficulties  in  Long  Circuits^  and  the 
Conditions  requisite  in  a  Cable  to  insure  rapid  and  certain  commu- 
nication.*   By  S.  Alfred  Varlky,  Assoc.  Inst.  C.  E. 

^Continued  from  page  138.^ 

There  are  only  two  ways  of  reducing  induction,  the  one  is  to  in- 
crease the  thickness  of  the  insulating  material,  and  so  render  the  con- 
ditions less  favorable  for  its  development,  and  thus  approach  the  con- 
ditions of  a  suspended  circuit,  where  the  induction  having  to  take 
place  through  a  considerable  space  of  air — a  dielectric  of  very  low 
specific  inductive  capacity — there  is  but  little  accumulation  of  statical 
charge,  and  consequently  the  impetus  is  almost  entirely  directed  for- 
ward, and  scarcely  diverted  laterally  to  any  appreciable  extent. 

In  gutta  percha  covered  wires,  when  the  insulating  material  is  in- 
creased in  size,  it  has  been  shown  that  the  full  effect  of  the  increased 
thickness  is  not  obtained,  owing  to  the  outer  surface  increasing  at  the 
same  time. 

There  is  also  another  quality  possessed  by  resinous  substances,  and 
probably  by  gutta  percha,  worthy  of  consideration.  It  is  the  property 
of  absorbing  a  charge  in  the  mass  of  the  substance,  instead  of  its  bein^ 
confined  entirely  to  the  surface;  the  tendency  of  this  will  be  to  stiu 
further  reduce  the  advantage  of  an  increased  thickness  of  insulating 
material. 

A  reference  to  first  principles  will  make  this  clearer. 

All  bodies  insulate  to  a  certain  extent,  and  the  only  difference  be- 
tween a  so-called  conductor  and  insulator  that  would  appear  to  exist, 
IB  a  difference  of  degree,  and  if  a  charged  body  is  brought  into  the 
Beighborhood  of  an  insulated  conductor,  induction  will  take  place 
•  mm  tiM  jow.  of  tiM  80CM7  of  Alts  No.  an. 
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through  it  in  the  same  way  as  through  a  dielectric,  but  owing  to  the 
particles  of  conducting  substances  possessing  the  property  of  readily 
communicating  their  forces  one  to  another,  the  inductive  force  devel- 
oped at  the  further  extremity  will,  within  certain  limits,  be  scarcely 
affected  by  the  length  of  the  conductor  through  which  induction  is 
taking  place. 

The  absorption  of  a  charge  within  the  substance  of  the  dielectric 
is  an  approach  to  this  condition,  but  its  practical  moment  when  gutta 
percha  is  the  insulating  substance  has  to  be  determined  by  experi- 
ment. 

Lessening  the  induction  by  reducing  the  resistance  has  next  to  be 
considered. 

The  first  thing  obviously  will  be  to  obtain  a  metal  of  the  highest 
specific  conducting  power,  for  could  the  sectional  area  be  diminished 
without  increasing  the  resistance,  the  induction  would  be  reduced  pro- 
portionately to  the  decrease  in  the  surface.  The  next  will  be  to  increase 
the  sectional  area  of  the  conductor,  and  although  this  involves  increased 
surface,  yet.there  will  be  a  gain ;  for  when  the  diameter  of  a  wire  is 
enlarged,  the  surface  over  which  the  amount  of  induction  extends  does 
not  increase  in  the  same  ratio  as  the  sectional  area  which  determines 
the  resistance  opposed  by  a  conductor.  To  make  this  clearer^  let  four 
cables  arranged  side  by  side  be  employed  as  one  conductor. 

Such  an  arrangement  will  possess  four  times  the  sectional  area,  and 
oppose  only  one-fourth  the  resistance ;  in  other  words,  the  same  ten- 
sion of  current  will  force  through  four  times  the  dynamic  quantity  of 
electricity  that  would  be  generated  through  the  single  cable  when  used 
alone.  Signals  would  not,  however,  be  transmitted  more  rapidly 
through  the  four  cables  than  through  the  one,  for  although  the  conduct- 
ing power  has  been  increased  four  times,  the  surface  has  been  quad- 
rupled also,  which  will  exactly  counterbalance  the  lessened  resistance ; 
but  merge  the  four  into  one,  the  external  inductive  surface  will  then 
be  halved,  whilst  the  sectional  area  will  remain  the  same  as  before, 
and  there  will  be  only  half  the  induction  manifested. 

It  therefore  follows  when  a  wire  is  enlarged,  that  as  the  sectional 
area  increases  as  the  square,  whilst  the  surface  increases  only  in  regu- 
lar proportionals,  the  relative  balance  of  forces  in  favor  of  rapidity  of 
conduction  will,  in  a  submarine  conductor  of  a  given  size,  be  twice  the 
amount  of  that  in  a  wire  of  half  the  diameter. 

I  would  now  attempt  an  explanation  of  how  it  happened  that  an 
actual  retardation  was  observed  in  some  of  the  experiments  with  the 
Atlantic  cable  when  a  conductor  of  enlarged  sectional  area  was  em- 
ployed ;  and  on  this  head  I  would  again  quote  from  my  remarks  on  a 
former  occasion : — 

"  In  the  experiments  to  ascertain  whether  any  advantage  would 
result  from  the  use  of  an  increased  sectional  area  of  metallic  conduc- 
tor, recourse  was  had  to  joining  the  cables  side  by  side,  the  increased 
inductive  surface  with  such  an  arrangement  involved  having  possibly 
been  overlooked.  This  will  account  not  only  for  an  increased  speed 
not  having  been  obtained^  but  for  an  actual  retardation  having  been 
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noticed.  Electro-magnetic  iBduction  coUs  do  not  create  electricity,  the j 
simply  offer  a  ready  means  of  converting  electricity  of  a  low  tension  and 
considerable  dynamic  quantity  into  electricity  of  very  high  tension  and 
small  dynamic  quantity.  The  quantity  evolved  by  them  is  always  smaller 
in  proportion  as  the  intensity  is  greater.    Both  cannot  readily  be  ob« 
tained  together,  and  if  a  very  high  intensity  is  required,  the  quantity 
must  be  sacrificed,  unless  the  size  of  the  apparatus  is  immensely  in* 
creased.    This  difficulty  has  evidently  been  appreciated,  as  the  induc- 
tion coils  used  by  the  Atlantic  Telegraph  Company  are  of  large  size 
and  great  length,  so  as  to  obtain  high  tension  with  an  appreciable 
dynamic  quantity.    Nevertheless,  there  is  little  doubt  but  that  the 
quantity  evolved  even  by  these  machines,  when  compared  with  that 
generated  from  voltaic  batteries,  is  small.    This  being  the  case,  on 
giving  the  current  a  larger  number  of  channels  to  rush  into,  there  is 
jttot  enough  electricity  to  fill  the  wires,  consequently  the  tension  of  the 
current  will  be  very  much  lowered.    The  effect  of  this  will  be  that  a 
longer  time  will  elapse  before  the  tension  of  the  wire  will  be  raised 
sufBciently  high  at  the  further  extremity  to  render  itself  apparent  on 
the  instrument.    To  obtain,  under  such  conditions,  the  same  speed 
with  four  cables  as  would  be  obtained  with  one  alone,  it  would  be  ne- 
cessary to  .employ  four  of  these  induction  coils,  ranged  side  by  side, 
and  worked  with  four  times  the  battery  surface,  so  as  to  generate  four 
times  the  dynamic  quantity  of  electricity.    When  qualified  with  these 
conditions,  under  which,  no  doubt,  the  experiments  were  tried,  the 
reasoning  contained  in  the  Atlantic  Telegraph  Company's  pamphlet, 
given  in  an  earlier  portion  of  this  paper,  is  correct.  It  is  precisely  a  case 
of  having  four  Leyden  arrangements  to  charge  instead  of  one.  A  tele- 
graph cable  is,  in  fact,  a  Leyden  arrangement,  which  has  to  be  charged  to 
a  certain  degree  of  saturation,  before  signals  are  obtained.   The  degree 
to  which  it  has  to  be  charged,  statically,  depends  upon  the  extent  of 
inductiye  sxirface  compared  to  the  conductibility  of  the  metallic  core. 
In  a  circuit  where  the  conductibility  of  the  metallic  core  is  very  great, 
compared  with  the  inductive  surface  of  the  insulating  material,  no  high 
degree  of  statical  charge  can  take  place,  and  signals  will  pass  quickly. 
The  opposite  effect  will  be  noticed  in  a  circuit  where  the  inductive 
surface  is  very  lar^e  compared  with  the  conductibility  of  the  metallic 
core.    The  wire  will  then  have  to  be  statically  charged  very  highly, 
before  a  perceptible  current  will  flow  from  the  further  extremity,  and 
signals  will  be  obtained  proportionately  more  slowly."* 

The  reason  why  signals  are  found  to  pass  when  magneto-electrio 
induced  ciirrents  are  employed  in  place  of  voltaic  ones  arises,  I  believe, 
not  from  any  specific  difference  between  them,  but  simply  from  the 
tension  of  the  induced  currents  being  very  much  greater  than  any  vol- 
taic ones  which  have  been  employed. 

On  this  head  I  will  say  nothing  further  here,  but  would  refer  those 
who  may  take  an  interest  in  it  to  my  paper  of  a  former  occasion,  where 
I  have  fully  entered  into  this  subject,  and  also  attempted  an  explana- 
tion of  bow  it  has  happened  that  in  the  experiments  with  voltaic 
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currents,  of  yarying  intensities,  no  difference  of  speed  has  as  yet  been 
observed. 

The  amount  of  retardation  which  will  be  experienced  in  submarine 
circuits  possessing  conductors  of  varying  resistance,  and  insulated  with 
different  thicknesses  of  insulating  material,  it  appears  to  me  can,  com- 
paratively speaking,  be  readily  determined  by  actual  experiment. 

I  have  for  a  long  time  been  engaged  in  designing  an  apparatus  for 
this  purpose,  and  at  the  time  I  arranged  to  give  this  paper,  I  fully  ex- 
pected to  have  had  the  apparatus  completed  by  this  time,  and  to  have 
been  able  to  have  laid  it  before  you  on  this  occasion ;  aiid,  though  I 
regret  not  being  able  to  do  this,  yet  I  feel  I  have  suflSciently  advanced 
to  warrant  my  explaining  the  principles  of  its  construction. 

The  principles  upon  which  it  is  based  are :  that  a  body  which  offers 
the  same  resistance  as  another,  without  reference  to  its  substance  or 
length,  may,  as  far  as  conducting  power  is  concerned,  be  considered 
electrically  the  same.  If  we  make  use  of  a  substance  or  metal  of  any 
inferior  specific  conducting  capacity  to  that  of  the  metal  employed  in 
submarine  circuits,  and  also  of  greatly  diminished  sectional  area,  the 
same  resistance  as  that  ofiered  by  the  very  longest  circuits  can  be  ob- 
tained in  a  very  small  compass ;  and  such  an  arrangement  will,  as  far 
as  simple  conducting  power  is  concerned,  fairly  represent  a  long  sub* 
marine  circuit. 

The  induction  which  manifests  itself  in  submarine  circuits  can  also 
be  obtained  if  the  conditions  for  its  development  are  as  favorable  as 
they  are  in  submarine  conductors. 

The  apparatus  consists  1st,  of  a  series  of  resistances,  the  values  of 
which  are  known. 

2d,  Of  a  series  of  induction  plates,  the  values  of  which,  when  com- 
pared with  a  given  surface  of  gutta  percha  coated  wire,  are  also  known. 

8d,  A  mechanical  arrangement  to  accurately  measure  minute  pe- 
riods of  time. 

By  a  combination  of  these  resistances  and  the  induction  plates,  a 
conductor,  which  will  fairly  represent  a  submarine  circuit,  will  be 
obtained. 

The  resistance  can  be  diminished  or  increased,  and  the  inductive 
surface  can  be  doubled  or  halved  at  pleasure,  and  thus  circuits  with 
conductors  of  varying  lengths  and  sectional  area,  and  different  thick- 
nesses of  insulating  material,  be  imitated,  and  the  law  which  governs 
the  retardation  in  the  transmission  of  telegraphic  signals  determined 
by  direct  experiment. 

It  may  be  argued  that  as  the  inductive  surface  in  a  telegraphic  cir- 
cuit is  uniformly  spread  throughout,  a  series  of  induction  plates  will 
not  present  the  same  conditions,  but  it  is  evident  that  they  may  be 
divided  throughout  also,  and  although  they  will  not  then  precisely 
represent  what  is  actually  the  case,  the  result  will  approximate  very 
closely  to  those  obtained  from  a  submarine  conductor. 

Perhaps  it  would  have  been  prudent  not  to  have  called  attention  to 
an  apparatus  before  its  completion.  I  have  done  so,  however,  because 
I  have  felt  it  was  due  from  me  to  endeavor,  at  least,  to  point  out  how 
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some  of  the  important  problems  inyolved  in  submarine  telegraphic 
communications  between  distant  stations  may  be  resolved. 

The  chief  deductions  from  what  has  been  brought  forward  in  this 
paper  are : — 

1st,  That  the  metallic  core  of  a  submarine  cable  should  be  composed 
of  a  conductor  of  the  highest  specific  conducting  capacity. 

2dij  That  a  decrease  in  the  retardation  which  is  caused  by  the  in- 
duction that  takes  place  in  submarine  circuits,  can  only  be  obtained 
by  increasing  the  thickness  of  the  insulating  material,  or  by  using  a 
wire  of  larger  dimensions ;  but  that  it  will  be  better  to  do  this  by  en- 
larging the  sectional  area  of  the  conductor  as  much  as  is  practicable. 

In  designing  a  cable  there  are  many  considerations  besides  those  of 
its  simple  electrical  qualifications  which  have  to  be  entertained.  The 
object  to  be  obtained  is  the  best  result  with  the  most  economical  invest- 
ment of  money.  Are  the  proportions  which  were  adopted  in  the  At- 
lantic cable  the  best  to  ensure  this  ? 

The  weight  of  the  conducting  coil  in  this  cable  is  about  93  lbs.  to 
the  mile,  the  value  of  which,  speaking  roughly,  would,  I  suppose,  be 
about  as  many  shillings.  When  served  with  gutta  peroha  its  value  was 
raised  to  £40  per  mile.  The  iron  sheathing  and  getting  the  cable  on 
board  brought  its  value  up  to  XlOO  per  mile.  The  expenditure,  how- 
ever, did  not  cease  here ;  there  were  the  hire  of  ships,  salaries  of  staff, 
Ac,  &c.  In  this  cable,  therefore,  only  four  per  cent,  at  the  outside 
was  invested  in  the  conductor  upon  which  the  transmission  of  the  mes- 
sages depended. 

If  the  views  which  I  have  brought  forward  are  correct,  a  conductor 
of  double  the  diameter  would  only  possess  half  the  amount  of  retard- 
ing force  of  one  of  half  the  size.  Such  a  conductor,  at  the  very  out- 
side, would  not  cost  more  than  £19  per  mile,  and  the  increased  ex- 
penditure, in  serving  such  a  conductor  with  gutta  percba,  and  giving 
it  an  iron  sheathing,  would  not,  comparatively  speaking,  be  very  large ; 
the  expenses  of  the  staff  and  the  hire  of  ships  would  be  about  the  same 
in  both  cases :  the  latter  would  be,  perhaps,  increased  slightly,  but  not 
to  any  material  amount. 

There  are  a  great  many  other  points  which  should  be  entertained 
in  such  a  paper  as  this,  but  the  paper  has  already  run  out  to  such  a 
length  that  1  will  not  trespass  any  further  on  your  patience;  and  in 
conclusion  I  would  only  add,  that  if  the  ventilation  of  the  subject, 
through  the  medium  of  this  communication,  should  tend  in  any  way 
to  the  progress  of  Electric  Telegraphy,  the  object  of  its  author  will 
have  been  obtained.'*' 

I>UetM9ion. — The  Chairman,  in  inviting  the  electricians  present  to 
take  part  in  the  discussion,  would  call  their  attention  to  the  generally 
acientific  character  of  the  paper,  although  there  was  a  passage  towards 
the  close  of  it  which  opened  up  a  practical  question  of  great  import- 

•See  oceerpl  minntM  of  PneecdiiiM  of  the  Institatlon  of  OItU  XnglBcen,  Vol.  XfL,  BeMlon  1866-^67. 

Am  **  The  Atlantlo  Telegnph.    A  History  of  PraliminMnr  Bxperlmentol  PvoeeadliiffH  fto..  puUithed  by 
«r«er  of  tbe  Stareoton  oftlo  Oompaiij,»  pagM  20,  28, 26,  My  aod  40. 

886«l0otiMJ?nciiMtrafDMemb«rMMlJaiiiiai7,186S-^&9.  '*A<liwiiMkmoB|lMliidmllMlii'  ~ 
Gb««tt%  %j  XT.Z.,a.Blalr|  ]|.A.,TdegraphkXnil]Mer,iaid  J.  Titloek. 
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anoe.  Even  if  this  had  not  been  so,  he  thought  in  a  society  like  this, 
"where  they  dealt  generally  with  the  practical  application  of  scientific 
principles,  he  would  have  been  justified  in  inviting  gentlemen  to  enter 
more  particularly  into  the  practical  application  of  the  theory  which 
had  been  so  ably  brought  before  them.  He  would  call  their  attention 
especially  to  one  view  which  had  been  expressed  very  clearly  with 
regard  to  the  difference  which  existed  between  the  Leyden  jar  and  a 
long  line  of  insulated  wire  with  a  distant  termination  connected  with 
the  earth.  Mr.  Yarley  had  put  before  them  what  insulation  practically 
-was  in  such  a  case,  it  was  not  the  separation  of  a  body  in  an  electri- 
cal state  entirely  from  all  surrounding  substances,  but  the  anioimt  of 
resistance  offered  by  the  long  wire  before  it  terminated  in  the  earth. 
This  distinction  had  been  brought  before  them  in  a  very  lucid  manner, 
and  he  thought  they  were  much  indebted  to  Mr.  Yarley  for  having 
done  so.  He  hoped  gentlemen  present  would  give  their  ideas  as  to  the 
proportion  of  metallic  conductor  that  should  be  used  in  long  lengths 
of  submarine  cables,  such  as  that  between  this  country  and  America; 
also,  as  to  the  mode  in  which  the  conducting  medium  should  be  con- 
structed— whether  of  a  single  or  a  compound  wire.  This,  however, 
was  not  the  whole  question ;  they  had  to  consider  not  only  the  thick- 
ness of  the  wire  and  insulator,  but  also  whether  the  insulating  sub- 
stance— ^gtttta  percha — ^was  the  best  that  could  be  adopted  for  the 
purpose,  and  whether  before  the  next  great  experiment  was  tried  with 
an  Atlantic  cable,  they  could  not  obtain  further  light  with  respect  to 
the  insulating  medium  that  was  best  adapted  to  a  length  of  cable  of 
that  description,  both  as  to  cheapness  and  the  power  of  resisting  the 
pressure  of  the  water,  although  he  thought  cheapness  in  that  part  of 
the  conductor  was  a  matter  of  minor  importance.  It  appeared  that 
the  conductor  itself  was  only  4  per  cent,  of  the  whole  cost  of  the  last 
great  experiment  to  America.  The  additional  cost  of  the  conducting 
medium,  even  to  the  extent  of  8  or  10  per  cent.,  was  not  to  he  con- 
sidered for  a  moment,  but  the  point  was,  whether  by  increasing  the 
dimensions  of  the  conducting  medium,  they  did  not  at  the  same  time 
increase  the  amount  of  induction.  He  should  be  glad  to  hear  the  views 
of  Mr.  Walker  on  this  subject,  as  that  gentleman's  experience  would 
be  most  valuable. 

Mr.  G.  y.  Walkbi^  had  attended  to  listen  and  learn,  rather  than 
obtrude  his  own  viewsupon  the  meeting,  but,  being  called  upon,  he 
would  offer  a  few  observations.  The  difference  which  Mr,  Varley 
remarked  between  the  Leyden  jar  and  a  submarine  cable,  was  that  which 
was  generally  recognised ;  it  was  simply  a  difference  of  degree  as  to 
the  relative  states  of  the  inner  and  outer  coating.  The  cable  did  prac- 
tically possess  all  the  distinctive  character  of  the  Leyden  jar,  notwith- 
standing that  the  inner  and  outer  coatings  were  connected,  as  the  ex- 
periments made  with  the  Atlantic  cable  illustrated.  The  experiments 
worked  out  in  the  early  part  of  the  paper  to  determine  the  law  of  in^ 
duction,  would  be  found  very  clearly  laid  down  by  Sir  William  Snow 
Harris  in  the  little  book  published  by  Weale.  He  had  shown  that  the 
law  of  induction  was  inversely  as  the  distancCi  and  directly  as  the 
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flarface.   The  next  clanseof  the  paper  referred  to  '^  int^neitj/'    Tkitf 
tenn  had  led  to  much  eonfosion ;  moreover  he  thought  in  the  present 
state  of  electrical  science  the  conditions  regarding  conduction  were  far 
more  completelj  expressed  by  the  foriank  of  Professor  Ohm,  than  by 
Mr.  Yarley's  diagrams.   Another  question  in  connexion  with  submsr 
me  cables  was  the  size  of  the  conducting  wires.    This  was  a  yery  im* 
portant  one,  and  he  was  quite  sure  they  would  think  he  was  possessed 
of  very  little  modesty  if  he  ventured  to  give  judgment  upon  a  matter 
which,  in  his  opinion,  was  so  entirely  a  question  of  experiment  that  he 
only  wondered  the  great  cable  was  laid  down  before  this  important 
point  had  been  satisfactorily  investigated,  so  as  to  put  the  matter  be- 
yond the  possibility  of  question,  whether  that  conducting  strand  of 
seven  wires  was  too  large  or  too  small.    An  opportunity  occurred  to 
him  to  try  some  experiments  with  seven  or  eight  distinct  miles  of  in^ 
salated  wires  of  different  sizes  and  different  thicknesses  of  gutta  pereha 
insulation.    The  wires  were  in  lengths  of  about  one  mile  each,  and  the 
results  of  those  experiments  were  decidedly  in  favor  of  a  small  wire  as 
the  conducting  medium.    There  were  many  points  in  connexion  with 
small  wires  worthy  of  consideration,  one  of  which  was  cheapness,  be- 
cause, although  the  per  centage  of  saving  upon  a  mile  of  wire  was 
small,  yet  the  saving  would  be  very  great  in  a  cable  to  extend  across 
the  Atlantic.   The  smaller  the  wire  was  the  greater  the  insulating 
power  obtained  from  the  same  amount  of  gutta  pereha.    The  alleged 
advantage  of  the  smaller  wire  was,  that  there  was  a  greater  resistance 
in  the  circuit :  but,  in  the  pamphlet  published  by  the  Atlantic  Tele- 
graph Company,  the  experiments  made  by  Mr.  Beid  were  described, 
from  which  it  appeared  that  he  sent  a  signal  through  1000  miles  of 
cable  with  a  battery  of  two  plates  only,,  excited  by  his  tongue,  so  that 
the  resistance  to  be  overcome  by  that  small  battery  could  not  have 
been  great.    Another  point  was  the  return  wire,  and  upon  that  he  con- 
sidered the  whole  question  of  the  Atlantic  cable  turned.   What  helped 
them  on  the  one  hand  hindered  them  on  the  other.   The  effects  of  the 
magnetic  disturbances  of  the  earth  would  be  obviated  by  a  return  wire. 
If  two  lines  of  cable  were  laid  down,  and  the  current  passed  to  New* 
foundland  by  one  wire  and  returned  by  the  other,  this  inconvenience 
would  be  got  rid  of,  but  they  would  have  the  other  inconveniences 
which  Mr.  Varley  had  laid  before  them.    If  the  two  wires  formed  por- 
tions of  the  same  cable  they  would  cause  a  greater  amount  of  retarda- 
tion, because  one  wire  would  polarize  the  other.   But  if  two  wires  were 
used  in  the  same  cable  in  a  somewhat  different  fashion,  namely,  if  one 
was  laid  as  the  centre  wire,  and  the  other  carried  spirally  round  it, 
And  the  current  divided  between  the  two  wires,  the  polarization  would 
be  very  much  reduced,  if*  not  entirely  annihilated.    Those  two  wires, 
howerer,  woiild  act  externally  upon  the  outer  coating,  which  would 
render  the  advantage  nugatory.     In  his  opinion  the  next  Atlantic 
eable  would  not  be  coated  with  an  iron  jacket,  as  the  former  one  had 
been ;  bat  a  coating  of  hemp  and  other  non-conducting  materials  would 
be  employed.   It  might  be  intereslsng  to  the  meeting  to  know  the  tim0 
ToL.  XXZVnr.— Tbibd  Sbbiba.— No.  8.-*aBKnaaB,  ISftO*  18 
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it  actually  took  to  send  signals  throngh  the  Atlantic  cable.  Sj  WUte- 
bonse's  induction  coil  it  took  If  seconds,  whilst  the  battery  cnrrent 
was  6  seconds  in  its  passage  through,  at  least  as  far  as  he  recollected. 
Professor  Ttndall  said  that  the  paper  displayed  a  considerable 
amount  of  research,  and  an  extensive  acquaintance  with  the  ordinari- 
ly accepted  laws  of  electricity,  as  well  as  with  the  phenomena  of  re- 
tardation and  induction.  He  would  express  the  feeling  that  beset  him, 
as  he  heard  the  paper  read ;  and  he  spoke  with  all  frankness  and  all 
respect  to  Mr.  Yarley  and  those  who,  like  him,  were  engaged  in  these 
researches,  when  he  said  that  knowledge  such  as  had  been  displayed 
in  this  paper,  ought  to  be  somewhat  like  the  manure  that  was  appUed 
to  agricultural  purposes:  it  ought  to  be  put  under  ground,  and  new 
fruits  ought  to  sprout  from  it.  He  had  been  looking  intently  for  the 
results  of  this  knowledge  which  had  been  brought  before  them ;  some  of 
it  was  interesting,  but  for  the  most  part,  it  did  not  deal  with  facts,  but 
rather  with  conjecture,  more  or  less  ingenious.  The  whole  subject  in- 
volved a  complicated  problem.  There  was  not  a  shadow  of  doubt  that 
each  element  of  it  could,  by  proper  experiment,  be  separated  from 
the  rest,  and  its  due  influence  described  with  certainty;  and  this 
was  what  ought  to  be  done,  instead  of  speculatiug  upon  the  laws  of 
electricity.  He  thought  those  speculations  ought  to  be  the  private 
property  of  the  man  who  worked  the  subject;  they  ought  to  guide  him 
in  his  searches  after  facts;  and  if  he  produced  the  facts,  he  could  then 
show  the  connection  there  was  between  the  facts  and  the  first  prind- 
ples  of  the  science.  He  would  refer  more  particularly  to  what  he 
should  himself  like  to  see  done.  He  had  heard  remarks  about  thick- 
ening the  wire  and  the  surrounding  insulation.  He  would  ask  had 
any  particular  experiments  been  made  to  ascertain  the  law  of,  or  the 
benefit  to  be  derived  from,  thickening  the  wire  ?  Had  experiments 
been  made  to  determine  the  law  by  which  retardation  was  diminished, 
when  the  thickness  of  the  gutta  percha  coating  was  increased  ?  They 
could  take  the  absolute  wires  that  were  to  be  used,  and  cover  them 
with  gutta  percha  and  india  rubber,  and  compare  them,  and  they  could 
tell  with  certainty  which  was  the  best  insulator.  They  could  tell  the 
influence  of  the  thickness  of  the  wire,  and  the  thickness  of  the  insu- 
lator; and  he  thought  their  knowledge  of  the  principles  of  electricity 
ought  to  be  the  guiding  light  to  carry  their  minds  to  the  determina- 
tion of  these  cardinal  points. 

(To  be  Continued.) 


ArUfieial  Wood. 

In  one  of  his  last  lectures  at  the  ^^Oonservatoire  de$  Arts  et  Metiers,** 
M.  Payen  called  the  attention  of  his  hearers  to  the  process  of  making 
a  kind  of  ebony  or  artificial  wood,  very  hard,  very  heavy,  and  capable 
of  receiving  a  very  high  polish  and  a  brilliant  varnish.  M,  Ladry,  the 
inventor  of  this  process,  takes  very  fine  saw-dust,  mixes  it  with  blood 
from  the  slaMghter-houseSi  and  8iiJl>mit8  the  resulting  paste  to  a  very 
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heavy  pressure  obtained  by  the  bydratilic  press.  If  tbe  paste  bas  been 
enclosed  in  moulds  it  will  take  the  form  of  the  mould,  and  resembles 
pieces  of  ebony  carved  by  a  skilful  hand. 

Another  curious  application  of  this  paste  consists  in  the  formation 
of  brushes ;  the  bristles  are  arranged  in  the  paste  while  yet  soft;  the 
paste  is  covered  by  a  plate  pierced  with  holes,  through  which  the  bris- 
tles pass;  the  pressure  is  then  applied,  and  brushes  are  obtained,  made 
of  a  single  piece,  cheaper  and  more  lasting  than  the  usual  kind.  This 
artificial  wood  of  M.  Ladry  is  much  heavier  than  common  woods.-— 
Co9mo$. 


AUoy  of  SUel* 

Experiments  have  been  made  at  Vienna,  Dresden,  and  other  places, 
in  the  use  of  tungsten  or  wolfram  in  the  alloying  of  steel,  and  some 
extraordinary  results  are  stated  to  have  been  achieved.  It  is  said  that 
steel  alloyed  with  20  per  cent,  of  tungsten  produces  a  mixture,  which, 
while  it  retains  all  the  general  qualities  of  steel,  is  so  excessively  hard 
that  tools  made  of  it  wUl  cut,  without  difficulty,  the  hardest  cast  steel. 
Large  quantities  of  the  new  alloyed  metal  are  said  to  be  in  prepara* 
tion,  and  a  company  is  about  to  be  formed  to  work  the  discovery. 


Uniform  Musical  Diapaaon.f 

Very  considerable  inconvenience  has  long  been  felt  in  the  musical 
world  in  consequence  of  the  want  of  a  uniform  standard  by  which  the 
pitch  of  musical  instruments,  whether  used  individually  or  in  concert, 
might  be  regulated.  The  tendency  in  all  the  most  celebrated  orches- 
tras to  an  increased  elevation  of  pitch  has  been  attended  by  evils  whicb 
affect  the  interests  of  music  in  no  small  degree.  Composers,  instru- 
ment-makers, and  artists  are  alike  sufferers  from  this  cause,  and  the 
great  difference  existing  between  the  pitches  (or  .diapasons,  as  they  are 
called,)  of  various  countries,  or  of  various  musical  establishments,  is 
frequently  a  fertile  source  of  embarrassment  in  musical  transactions* 
With  a  view  to  remedy  this  acknowledged  and  growing  evil,  the  French 
government  some  time  ago  appointed  a  commission  of  distinguished 
men  to  discuss  and  collect  information  upon  the  whole  question ;  and 
the  result  of  their  labors  has  lately  appeared  in  the  Moniteuty  in  the 
shape  of  a  very  elaborate  and  interesting  report. J 

The  commission  consisted  of  fourteen  members,  all  of  them  eminent 
in  the  world  of  music  or  science,  as  the  following  enumeration  of  their 
names  will  show : — Pelletier  (Secretary-General  in  the  Ministry  of 
State,  President),  Halevy,  Auber,  Berlioz,  Despretz  (Professor  of 
Physics  at  the  Faculty  of  Science),  Camille  Doucet  (Ministerial  Head 
of  tbe  Theatrical  Department),  Lissajous  (Professor  of  Physics  at  the 

•Vron  the  LontLMeehaote^Mag^  April,  1869.        frromtliaLoad.  Jotur.oftbaSoaof  Arta,No.88». 
X  Bapport  pr6»ent^  k  son  Excellence  le  Ministre  d'Etat  par  la  GommlBsion  ohargte 
d'etabhr  en  France  un  Diapason  Musical  Uniforme. 
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Lyoee  St  Louis,  and  Membeor  of  tbe  Oonncil  of  the  Society  for  the 
Encouragement  of  Works  of  National  Industry),  General  Mellinet 
(Superintendent  of  the  Bands  of  the  Army),  Meyerbeer,  Monn&is  (Im- 
perial Commissary  at  the  Lyrical  Theatre,  and  at  the  Conservatoire), 
Rossini,  and  Ambroise  Thomas.  Any  opbions  emanating  from  a  body 
^f  men  so  well  qualified  to  judge  upon  a  subject  of  this  nature,  must 
necessarily  be  worthy  of  attention ;  and  we  think,  therefore,  that  a 
short  nummary  of  their  report  may  not  be  uninteresting  to  the  musical 
portion  of  our  readers. 

The  report  commences  by  stating  that  it  is  an  undoubted  fact  that 
the  diapason  or  pitch,  has  been  steadily  rising  for  at  least  a  hundred 
years,  and  that  it  is  now  quite  a  whole  tone  higher  than  it  was  in  the 
middle  of  the  last  century.  As  a  proof  of  this,  we  have  the  internal 
evidence  of  the  scores  of  Gluck,  Monsigny,  Gretry,  and  others,  be- 
sides the  more  certain  testimony  of  the  organs  of  the  time.  Rousseau 
{Bicttonnaire  de  la  Musique^  article  Ton,)  states  that  the  pitch  of  the 
opera  in  his  time  was  lower  than  that  of  the  chapel,  and  consequently 
more  than  a  tone  lower  than  that  of  the  opera  of  the  present  day. 
The  first  question,  then,  that  naturally  presents  itself  for  considera- 
tion is,  what  were  the  causes  which  have  led  to  this  result  ?  Vocalists 
cannot  fairly  be  charged  with  any  participation  in  producing  this 
change.  They  screamed,  it  seems,  even  in  those  days,  without  the 
facilities  afforded  them  by  the  operas  of  Signor  Verdi.  Resides,  it  is 
manifestly  never  for  the  interest  of  the  singer  that  the  diapason  should 
be  forced  up — a  circumstance  which  can  only  tend  to  increase  his  far 
tigue  and  make  inroads  upon  his  voice.  The  interests,  too,  of  com- 
posers are,  for  many  reasons,  opposed  to  an  undue  elevation  of  the 
pitch.  They  have,  moreover,  but  little  power  of  influencing  an  orches- 
tra in  this  respect.  The  composer  does  not  fix  the  diapason — ^he  sub- 
mits to  it.  It  is,  then,  says  the  report,  to  the  instrumentalists  and  the 
instrument-makers  that  this  result  must  be  attributed.  They  are  the 
persons  who  have  evidently  a  joint  interest  in  raising  the  diapason  of 
the  orchestra.  Up  to  a  certain  point,  the  more  elevated  the  pitch  the 
greater  the  brilliancy  and  sonority  of  an  instrument. 

The  numerous  inventions  and  improvements  which  have  been  effected 
in  wind  instruments  have  more  than  anything  induced  the  unnatural 
height  which  the  diapason  has  now  reached.  A  direct  confirmation  of 
this  is  afforded  in  a  particular  instance  by  a  letter  addressed  to  the 
commission  by  M.  KTittl,  the  director  of  the  conservatory  at  Prague, 
who  states  that  the  Emperor  Alexander  I.,  upon  becoming  proprietor 
of  an  Austrian  regiment,  ordered  new  instruments  to  be  made  for  the 
band.  The  manufacturer,  in  order  to  increase  the  brilliancy  of  tone, 
raised  the  pitch  considerably.  This  having  produced  the  desired  effect, 
the  example  was  followed  by  other  military  bands,  who  all  raised  their 
diajpason. 

With  the  view  of  obtaining  as  much  valuable  information  as  possible 
upon  the  subject,  which  is  one  of  universal  interest  to  musical  art,  the 
commission  wrote  to  all  the  most  celebrated  musical  centres  in  Eng- 
land, Belgium,  Holland^  Italy,  and  America.  Almost  all  the  answers 
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irhich  they  received  agree  in  their  estimation  of  the  importance  of  the 
sabject,  and  in  deprecating  the  undue  height  of  the  diapasons  now  in 
use.     Some  of  these  communications,  coming  as  they  do  from  com- 
posers and  conductors  of  the  first  eminence,  are  Terj  interesting.    It 
would,  however,  occupy  more  space  than  we  can  afford,  to  attempt  any 
thing  more  than  a  very  brief  mention  of  one  or  two  of  the  most  strik- 
ing.   Beissiger  writes  from  Dresden  that  he  hopes  all  Europe  will 
warmly  applaud  the  establishment  of  the  commission.    The  great  ele- 
vation of  the  pitch,  in  his  opinion,  destroys  the  effect  and  effaces  the 
character  of  ancient  music — of  the  master-pieces  of  Mozart,  Oluck, 
and  Beethoven.    Ferdinand  David,  Franz  Abt,  and  Lachner,  express 
with  equal  decision  their  approval  of  the  step  which  the  French  gov- 
ernment has  taken.  Herr  Wieprecht,  the  director  of  the  military  music 
of  Prussia,  and  Dr.  Furke,  each  forwarded  able  papers  upon  the  sub- 
ject, and  manifested  a  lively  sympathy  with  the  objects  which  the  com- 
mission had  in  view.  From  several  quarters  tuning  forks,  to  the  number 
of  twenty-five,  were  received.  Of  these  Messrs.  Broadwood  sent  three, 
which  afford  a  striking  example  of  the  necessity  which  exists  in  our 
own  country  for  some  re-adjustment  and  assimilation  of  the  pitches  now 
in  use.    The  first  is  a  quarter  of  a  tone  lower  than  that  of  Paris,  and 
is  used  exclusively  for  piano-fortes  destined  to  be  employed  for  the 
accompaniments  at  vocal  concerts.   This,  it  seems,  was  the  pitch  used 
about  thirty  years  ago  by  the  Philharmonic  Society.  The  second,  which 
is  higher  than  the  Paris  pitch,  is  that  to  which  Messrs.  Broadwood 
ordinarily  tune  t£eir  instruments,  as  bein?  most  likely  in  general  to 
be  in  tune  with  harmoniums,  flutes,  &c.    It  is  the  diapason  of  instru- 
mentalists.   The  third,  still  higher,  is  that  now  used  by  the  Philhar- 
monic Society,  and,  with  one  exception — viz :  that  employed  in  the 
band  of  the  Belgium  regiment  of  guides — ^is  the  highest  which  the 
commission  received.    This  latter  vibrates  nine  hundred  and  eleven 
times  in  a  second,  whereas  the  No.  1  of  the  Messrs.  Broadwood,  the 
lowest  of  all  the  tuning  forks  sent  in,  gives  only  eight  hundred  and 
sixty-eight  vibrations  in  the  same  time.     This  difference  is  nearly 
equivalent  to  a  semitone. 

With  these  and  various  other  similar  communications  before  them, 
the  commissioners  unanimously  came  to  the  conclusion  that  it  was  de- 
sirable— ^first,  that  the  diapason  should  be  lowered ;  and,  secondly,  that 
when  so  lowered,  it  should  be  taken  as  an  invariable  regulator.    The 
determination  of  the  particular  diapason  to  be  adopted  naturally  pre- 
sented considerable  difficulties,  and  accordingly  led  to  some  diversity 
of  opinion.  All  agreed  that  a  depression  of  more  than  a  semitone  was 
neither  practicable  nor  necessary.    One  member  alone  advocated  a 
depression  of  less  than  a  quarter  of  a  tone.     He,  indeed,  proposed, 
that  the  alteration  should  at  the  most  extend  to  half  a  quarter  of  a 
tone— fearing  that  any  greater  change,  coming  suddenly  into  opera- 
tion, might  act  prejudicially  upon  the  trade  in  musical  instruments, 
which  is  one  of  the  most  successful  branches  of  French  industry.    It 
is  difficult,  however,  to  see  much  force  in  this  objection,  when  we  con- 
aider  the  great  variety  which  exists  in  the  diapasons  already  in  aBe- 
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throughout  Europe.  Id  a  letter  addressed  to  the  Minister  of  State  bj 
the  principal  French  instrument-makers,  they  enlarge  upon  the  em- 
barrassment resulting  ^^  from  the  continually  increasing  eleyation  of 
the  diapason,  and  from  the  variety  of  diapasons/'  and  go  on  to  request 
his  Excellency  ''  to  put  an  end  to  this  kind  of  anarchy,  and  to  render 
to  the  musical  world  a  service  as  important  as  that  rendered  to  the 
industrial  world  by  the  creation  of  a  uniform  system  of  measures." 
It  is  evident  from  this  that  the  manufacturers  themselves  do  not  re- 
gard with  apprehension  the  contemplated  change  of  diapason. 

Ultimately,  a  depression  of  a  quarter  of  a  tone  was  fixed  upon.  This, 
it  was  thought,  would  afford  an  appreciable  relief  to  vocalists ;  and, 
^^  without  introducing  too  great  a  derangement  in  established  habits, 
insinuate  itself,  so  to  speak,  incognito  into  the  presence  of  the  public 
It  would  render  the  execution  of  the  ancient  master-pieces  more  easy; 
it  would  lead  us  back  to  the  diapason  employed  (in  Paris)  about  thirty 
years  ago— the  period  of  the  production  of  works  which  have,  for  the 
most  part,  retained  their  places  in  the  repertory,  and  which  would  ac- 
cordingly be  restored  to  the  original  condition  of  their  composition  and 
representation.  It  would  also  be  more  likely  to  be  accepted  in  other 
countries  than  the  depression  of  half  a  tone.''  In -accordance  with  the 
recommendations  of  the  commission,  an  official  order  has  been  issued, 
establishing  by  law  a  uniform  pitch  to  be  used  by  all  the  musical  es- 
tablishments of  France  which  have  any  connexion  with  the  government. 
This  ^'normal  diapason  "  is  an  A,  given  by  a  standard  tuning-fork  to 
be  preserved  at  the  Conservatoire,  which  vibrates  STO'times  in  a  second. 
All  musical  establishments  authorized  by  the  state  must  be  provided 
with  a  tuning-fork,  verified  and  officially  stamped  as  consonant  with 
this  standard.  These  regulations  come  into  force  on  the  1st  of  July 
next  for  Paris,  and  on  the  1st  of  December  for  the  departments. 

Such  are  the  energetic  steps  which  the  French  government  has 
taken  in  a  question  which,  in  our  own  country,  would  probably  be 
thought  far  too  trivial  to  call  for  state  interferenoe  of  any  kind.  It 
would,  moreover,  in  all  probability,  be  almost  impossible  for  us  to 
effect  any  analogous  reformation  in  the  musical  world  by  means  of  offi- 
cial legislation,  inasmuch  as  we  have — and  we  regret  that  it  is  so— 
scarcely  any  musical  establishments  which  are  dependent  for  their  sup- 
port upon  the  government,  or  which  can  in  any  way  be  said  to  have 
a  national  character.  Much,  however,  might  be  done  by  private  com- 
bination. If  such  men  as  Professor  Bennett,  Mr.  Costa,  Mr.  Bene- 
dict, Mr.  Alfred  Mellon,  and  Messrs.  Broadwood  could,  upon  consul- 
tation among  themselves  and  with  others  of  our  more  eminent  musicians 
and  instrument-makers,  come  to  some  understanding  upon  this  ques- 
tion, and  would  offer  their  suggestions  to  the  world,  it  would  not  im- 
probably lead  to  a  reform  which,  as  we  have  before  remarked,  is  even 
more  pressingly  called  for  in  our  own  country  than  in  France,  where 
the  movement  has  originated.  It  would,  at  any  rate,  be  satisfactory 
to  know  the  opinion  of  the  men  who,  in  England,  are  best  qualified  to 
speak  antkoritatively  upon  the  subject. 
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Chinrmaking  at  Woolwich  ArsenaL* 

Of  the  innnmerable  experiments  tried  during  the  last  two  years  at 
Woolwich  Arsenal  for  the  purpose  of  ascertaining  the  best  way  to  make 
large  guns,  one  good  thing  has  come,  at  all  events — ^the  authorities 
and  oarselves  know  the  proper  kinds  of  iron  to  use  for  the  purpose. 
Failures  there  may  have  been  in  the  subsequent  stages  of  manipula- 
tion, but  many  guns  were  certainly  cast  of  the  best  possible  admixture 
of  metal  for  the  purpose.  So  long  back  as  1856  iron-masters  and  others 
were  invited  by  public  advertisement  to  send  to  that  establishment 
samples  of  the  iron  they  could  confidently  recommend  for  this  parti- 
cular branch  of  manufacture.  Fifty  samples  came  on  this  invitation. 
These  were  subjected  to  tests  chemical  and  mechanical  in  the  first  in- 
stance,  and  selections  were  made  from  them.  The  result  of  these  pri- 
mary experiments  demonstrated  what  has  subsequently  been  completely 
confirmed — ^that  English  cold  blast  pig  iron  is  quite  equal  in  purity  and 
strength  to  the  bulk  of  foreign  iron.  Northerton  and  Parkhead  were 
found  in  these  early  trials,  indeed,  to  be  far  superior  to  East  Indian 
or  Nova  Scotian.  Swedish  grey  occasionally  proved  of  very  superior 
character,  but  generally  it  seemed  extremely  hard,  and  it  could  not  be 
used,  therefore,  safely  in  the  composition  of  guns.  The  impurities 
sought  for  in  the  chemical  testing  of  the  iron  were  silicon,  sulphur, 
and  phosphorus,  and  if  these  existed  in  quantities  larger  than  1-5  per 
cent,  of  the  first ;  *05  of  the  second ;  or  '5  of  the  third,  the  iron  was 
uniformly  registered.  The  mechanical  tests  were  applied  to  ascertain 
the  tensile  and  transverse  strength  of  the  material  when  cast  into  bars. 
Its  specific  gravity  was  also  taken  into  account.  Without  going  fur- 
ther into  detail,  however,  upon  this  interesting  subject  at  present,  it 
may  be  stated — and  there  is  some  satisfaction,  in  a  patriotic  sense,  in 
doing  so— that  the  irons  peculiarly  adapted  by  nature  for  the  manu- 
facture of  large  guns  are  English,  and  these  stand  in  the  following  or- 
der:— ^Northerton  and  Parkhead,  StaflFordshire;  Bowling,  Yorkshire; 
and  Blaenavon,  Shropshire.  The  cost  of  these  averages  from  £Q  to 
JE6108.  per  ton,  against  £S  15s.  to  £10  per  ton  for  foreign.  The 
charge  of  metal  necessary  for  the  casting  of  a  68-pound  gun,  with  the 
"dead  heads  " — ^the  latter  is  used,  however,  in  the  charge  for  the  next 

Sm  to  be  cast — is  8  tons  or  thereabouts,  and  the  conveniency  of  using 
Dglish  irons,  with  the  certainty  that  they  are  the  best,  becomes  thus 
apparent.  Whether  the  Arsenal  will  yet  be  able  to  finish  these  weapons 
in  a  style  equal  to  that  of  certain  contractors  is,  we  believe,  a  problem 
yet  to  be  solved. 


Manufacture  of  Horn  hy  Rolling.^ 

M.  Possoz,  of  Ixelles,  Belgium,  has  lately  suggested  the  adoption 
of  a  combined  softening  and  rolling  prooess  for  working  up  horn  into 
various  ftrticles  and  shapes.    As  a  primary  treatment,  the  horn  is  sub- 
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jected  to  the  action  of  a  hot  bath,  being  kept  at  a  constant  tempera- 
ture by  a  jet  of  steam  at  a  pressure  of  sixty  or  seventy  pounds.  In 
this  way,  the  very  heart  of  the  horn  is  penetrated,  and  the  material 
is  rendered  fit  for  undergoing  the  rolling  or  laminating  process.  When 
withdrawn  from  the  baths,  the  pieces  of  horn  are  forced  on  to  conical 
mandrils,  for  the  purpose  of  straightening  them.  In  this  condition 
the  horns  remain  until  suflSciently  hardened,  when  they  are  taken  off 
the  mandrils  and  split  longitudinally  into  two  halves,  either  by  a  cir- 
cular rasp  or  by  a  cutter.  The  horns  are  again  placed  in  the  hot  bath 
for  a  second  softening,  and  afterwards  in  a  cylindrical  wrought  iron 
vessel,  formed  with  a  double  bottom  and  filled  with  oil,  into  which  a 
jet  of  steam  is  introduced.  This  vessel  is  worked  under  a  high  steam 
pressure  as  in  the  former  case,  and  the  horn  is  now  rendered  supple 
and  soft  and  fit  for  the  rolling  operation.  The  "grain"  of  horn  al- 
ways runs  straight,  that  is  to  say,  the  fibres  are  parallel  to  each  other 
in  the  length  of  the  individual  horns ;  and  consequently,  when  rolled, 
these  fibres  are  all  lengthened  and  compressed,  and  thus  the  material 
preserves  its  elasticity  and  solidity.  When  umbrella  and  parasol  ribs 
are  to  be  made,  this  rolling  system  affords  peculiar  facilities  for  the 
purpose ;  the  whole  process,  in  fact,  does  for  horn  what  has  been  so 
well  accomplished  for  iron. 

Large  Specimens  of  Titanium.* 

At  the  Manchester  Literary  and  Philosophical  Society,  Mr.  Wm. 
Brockbank  exhibited  some  large  specimens  of  titanium,  which  have 
recently  been  found  in  considerable  quantities,  filling  the  crevices  and 
under  the  hearths  of  the  fire-brick  linings  of  the  furnaces  of  the  Hema- 
tite Iron  Company,  of  Whitehaven.  In  one  instance  it  occurred  in  a 
large  mass  weighing  nearly  4  cwts.,  under  the  furnace  hearth,  having 
found  its  way  through  the  crevices  between  the  fire-bricks.  Smaller 
masses,  weighing  from  50  lbs.  or  60  lbs.  to  a  few  ounces,  were  found  fill- 
ing the  hollows  and  crevices  in  the  lining  of  the  furnace,  around  that 
part  which  holds  the  molten  metal.  The  occurrence  of  titanium  in 
such  large  quantities  is  a  new  and  interesting  circumstance,  previous 
instances  being  confined  to  a  few  furnaces  in  South  Wales  (where  he- 
matite ore  is  used  as  a  mixture^,  and  to  some  in  the  Hartz  mountains, 
in  both  of  which  cases  the  specimens  found  were  comparatively  smalL 
Small  crystals  of  it  have  long  been  found  in  the  slags  of  many  iron 
works.  Should  any  commercial  use  be  discovered  for  titanium,  it 
could  be  supplied  in  considerable  quantities. 

*  From  the  Lonid.  Mining  Joamtd,  No.  1227.  ' 
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Experiment  in  Binocular  Vision^  elucidating  the  Principle  of  the 

Stereoscope. 
A  familiar  experiment  in  binocular  vision  elucidating  the  principle 
of  the  stereoscope,  and  one  which  I  have  never  seen  alluded  to,  is 
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obtained  by  looking  into  a  mirror  and  concentrating  the  ocular  axes 
upon  any  spot  on  the  surface  of  the  glass,  of  an  equal  elevation  with 
the  eyes.  If  no  such  spot  exists  it  can  readily  be  supplied  by  wetting 
a  piece  of  paper  or  wafer  the  size  of  a  pea. 

The  reflected  images  of  the  eyes  being  as  far  behind  the  glass  as 
the  eyes  are  before  it,  and  equidistant  from  each  other,  the  ocular 
axes  concentrated  upon  the  surface  of  the 
mirror  will,  if  produced,  cross  and  precisely 
meet  them,  producing  in  the  centre  of  the 
forehead  one  large  cyclopian  eye. 

Referring  to  the  figure,  let  M  be  a  mir- 
ror, E  E  the  eyes,  e  e  their  images,  p  a  piece 
of  paper  upon  which  the  eyes  are  concen- 
trated. 

The  ocular  axes  crossing  at  p,  combines  the  images,  e  e,  into  one 
eye,  which  will  appear  in  the  middle  of  the  nose  at  that  point.       W. 

Gennaniown,  Peniuu 


Expectation  of  Life  at  any  Age  from  Five  to  Sixty  Years.* 

Every  man,  woman,  and  child  has  a  property  in  Life.  What  is  the 
value  of  this  property  ?  Mr.  Charles  M.  Willich  has  established  an 
extremely  easy  rule  for  expressing  this  value — this  '^Expectation  of 
Life''  at  any  ago  from  five  to  sixty.  His  formula  stands  thus :  «  =  $ 
(80 — a) ;  or  in  plain  words,  the  expectation  of  life  is  equal  to  two- 
thirds  of  the  difference  between  the  age  of  the  party  and  eighty.  Thus, 
say  a  man  is  now  twenty  years  old.  Between  that  age  and  eighty  there 
are  sixty  years.  Two-thirds  of  sixty  are  forty : — and  this  is  the  sum 
of  his  expectation  of  life.  If  a  man  be  now  sixty  years  he  will  have 
an  expectation  of  life  nearly  fourteen  years  more.  By  the  same  rule, 
a  child  of  five  has  a  lien  on  life  for  fifty  years.  Every  one  can  apply 
the  rule  to  his  own  age.  Mr.  Willich's  hypothesis  may  be  as  easily 
remembered  as  that  by  De  Moivre  in  the  last  century,  which  has  now 
become  obsolete,  from  the  greater  accuracy  of  mortality  tables.  The 
results  obtained  by  the  new  law  correspond  very  closely  with  those 
from  Dr.  Farr's  English  Life  Table,  constructed  with  great  care  from 
an  immense  mass  of  returns. 


A  Simple  Means  of  Demonstrating  the  Working  of  Liquid  Fire-shells.^ 

The  bi-sulphide  of  carbon  is  first  poured  into  the  shell,  and  then 
small  bits  of  phosphorus  are  dropped  in ;  the  mouth  of  the  shell  is 
then  closed  with  a  cork,  partly  projecting,  like  the  cork  in  a  wine- 
bottle.  The  shell  may  then  be  laid  on  canvass,  or  other  combustible 
matter ;  and  in  about  ten  minutes,  the  fermentation  of  the  mixture 
will  force  its  way  through  the  pores  of  the  cork,  and,  meeting  the 


*  From  tho  Lond.  Athenenni,  Feb^  1859. 

f  From  tlw  Lond.  Mochaoics'  Magasine,  Aprlli  18&8. 
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oxygen  of  the  atmoepbere,  will  become  ignited ;  tbe  cork  acting  like 
the  wick  of  a  candle,  and  the  liquor  underneath  feeding  it.  A  leaden 
shell  thus  charged,  and  adapted  to  the  Lancaster  military  rifle,  will 
continue  to  burn  for  ten  minutes  with  an  intense  flame  which  cannot 
be  extinguished  by  water. 
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Proceedings  of  the  Stated  Monthly  Meeting^  A'ugust  18,  1859. 

John  C.  Cresson,  President,  in  the  chair. 

John  Agnew  Vice-President.  1  p 

Isaac  B.  Grarrigues,  Recording  Secretary,    j 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Letters  were  read  from  the  Royal  Society  of  London ;  the  Commis- 
sioners of  Public  Schools,  Baltimore,  Maryland ;  and  the  Ajnericaa 
Oriental  Society,  New  Haven,  Connecticut. 

Donations  to  the  Library  were  received  from  the  Royal  Society,  and 
the  Royal  Astronomical  Society  of  London ;  the  Smithsonian  Institu- 
tion, and  Lieut.  M.  F.  Maury,  U.  S.  Navy,  Washington,  D.  C. ;  the 
Regents  of  the  University  of  the  State  of  New  York,  Albany,  N,  T., 
and  the  Mutual  Life  Insurance  Co.,  City  of  New  York ;  the  American 
Oriental  Society,  New  Haven,  Connecticut ;  the  Maryland  Institute, 
Baltimore,  Maryland ;  Dr.  Charles  M.  Wetherill,  Lafayette,  Indiana; 
and  from  Charles  E.  Smith,  Esq.,  and  J.  J.  Barclay,  Esq.,  Philada. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the 
month  of  July  was  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

Candidates  for  membership  in  the  Institute  (5)  were  proposed,  and 
the  candidates  (8)  proposed  at  the  last  meeting  were  duly  elected. 

Two  tubes  taken  from  the  Pirsson's  fresh-water  condenser  of  the 
steamer  Keystone  State^  were  laid  upon  the  exhibition  table,  for  the 
inspection  of  the  members.  Six  months  ago,  after  a  use  of  several 
months,  many  of  the  original  tubes  were  found  to  be  much  injured  by 
the  action  of  sea  water ;  owing  to  an  impure  copper  having  been  used 
in  their  manufacture.  The  builders  of  the  Keystone* %  machinery  de- 
termined to  coat  the  new  tube  with  either  zinc  or  tin-,  giving  zinc  the 
preference,  on  account  of  its  superior  conducting  power,  though  more 
subject  to  the  chemical  action  of  sea  water.  However,  some  of  the  tubes 
were  coated  with  tin,  and  the  balance  with  zinc;  and  were  put  into  the 
condenser  side  by  side.  The  tube  heads  were  of  copper,  and  the  exter- 
nal casing  of  cast  iron.  A  tube  of  each  sort  was  placed  before  the  meet- 
ing. The  one  coated  with  tin  was  perfect  as  when  first  put  in,  with 
the  tin  still  remaining ;  whilst  that  coated  with  zinc  was  much  cor- 
roded, particularly  near  the  ends  where  it  approached  the  tube  heads; 
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and  the  heads  themselves  were  eaten  away  at  the  places  of  contact. 
Thus,  the  coating  of  tin  seems  to  be  the  best  preservative  of  the  tubes, 
and  as  no  falling  off  of  the  vacuum  took  place  from  the  lower  conduct- 
ing power  of  that  metal,  another  example  is  brought  forth  to  prove  the 
statements  made  bj  Mr.  Pirsson  in  regard  to  his  condenser.  (See 
Jour.  Frank.  Imt.y  vol.  xxxvL,  3d  Series,  page  234.) 


COMMITTEE  ON  SCIENCE  AND  THE  ARTS. 


Report  on  J.  W.  Fawkes'  Steam  Plough. 

The  Committee  on  Science  and  the  Arts  constituted  by  the  Franklin  Institute  of  the 
State  of  Pennsylvania,  for  the  promotion  of  the  Mechanic  Arts,  to  whom  was  referred 
for  examination  "a  Steam  Plough/'  invented  by  J.  W.  Fawkes,  of  Christiana,  Lan- 
caster Co.,  Pennsylvania, 

Report: — That  they  have  examined  the  machine  and  witnessed  its 
operation  in  the  field. 

The  plan  of  construction  appears  to  be  as  simple  as  the  case  admits. 
A  pair  of  horizontal  engines  connected  on  one  shaft  by  cranks  at  risht 
angles,  propel  the  machine  over  the  ground,  by  means  of  a  double 
gearing,  which  reduce  the  velocity  of  the  driving-wheel  to  one-sixth 
that  of  the  cranks.  The  steam  cylinders  are  9  inches  in  diameter,  and 
15  inches  length  of  stroke. 

The  driving-wheel  is  a  strong  drum,  six  feet  in  diameter,  and  six 
feet  long ;  the  large  surface  of  which  enables  it  to  run  on  soft  ground. 
The  steering  wheels  are  3J  feet  diameter  and  15  inches  wide,  and  are 
placed  54  inches  distant  apart. 

The  axle  on  which  they  are  placed  is  guided  by  a  steering  wheel 
geared  into  a  tangent  screw. 

The  ploughs,  eight  in  number,  are  suspended  by  chains  from  a 
framed  outrigger  projecting  in  the  rear  of  the  machine,  and  can  be 
raised  entirely  out  of  the  ground,  by  chains  workingi  over  small  bar- 
rels, which  can  at  will  be  connected  to  the  engine  by  sliding  clutches. 

The  arrangement  of  the  ploughs  is  such  as  to  allow  them  to  follow 
in  a  regular  succession  at  the  proper  lateral  distance  for  the  furrow. 

When  working  at  a  speed  of  about  three  miles  an  hour,  the  eight 
furrows  were  turned  with  great  ease  and  completeness.  The  work  was 
not  as  smooth  as  to  satisfy  a  Pennsylvania  ploughman,  owing  to  the 
form  of  the  ploughs,  which  is  such  as  is  said  to  be  preferred  for  break- 
ing up  prairie  land,  for  which  this  machine  is  especially  designed.  It 
appears  to  be  capable  of  breaking  up  land  at  the  rate  of  three  or  four 
acres  per  hour. 

In  the  opinion  of  the  Committee,  its  great  simplicity  of  plan  and 
efficiency  in  working,  entitle  it  to  strong  commendation,  and  make  it 
worthy  of  the  Scott's  Legacy  Medal,  the  award  of  which  is  accord- 
ingly recommended. 

By  order  of  the  Committee, 
Philadelphia,  August  9, 1859.  Wm.  Hamilton,  Actuary. 
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H.W.  HUHTEB, 
OPTICIAN, 

Maniifacturer  and  Importer  of 

MATHEMATICAL!  ePTtCAL,  AND 

PHILOSOPHICAL   INSTRUMENTS, 

Ho.  199  WnXlAJII  8XRfi£T^ 

Third  door  Wow  Beekmon  81  New  York. 

dorreyingrlnstnimenU,  Opcrs  Gbsfles,  Barometers,  Telescopes, 
Drmwing  Instraments,  Spectacles,  Thermometers,  Micro- 
scopes, T  Squares,  Eye  Gfssscs,  Hydrometers,  Stereo^ 
scopes.  Rules,  Angles,  Msgnifiers,  Hygrometers,  ' 

Stereoscopic  Views^  Magnetic  Machines,  &c. 

Cooslantlj  on  hand  and  made  to  order. 

N.  B. — The  Subscriber  was  awarded  the  highest  Premiums  at  the  Crystal  Palace  in 
1858  and  1857,  for  the  best  Surveying  Instruments,  and  the  Improved  Adjustable  Tripod. 


TO  lEON  MASTERS. 


REFRACTORY  FIRE  BTOHE. 

The  subscriber  is  now  working  the  celebrated  qaarriea  of  Steatite  at  MiddleHeld,  Massa- 
chusetts, and  will  supply  the  stone,  either  in  rough  blocks,  sawed  into  slabs,  or  wrought 
to  shape,  as  may  be  required. 

This  Stone,  from  ite  extraordinary  power  of  resistence  to  high  degree^  of  heat,  af&rds 
the  best  article  known  for  die  lining  of  Blast,  Reverberatory,  Cupola,  and  other  Furnaces; 
also  lor  brass,  steel,  and  sefincrs  Furnaces,  as  well  as  for  Forges,  it  has  been  proved  to 
Isst  eight  or  ten  timea  as  long  as  the  best  Fir»-bftck»  wkik  it  poesesaea  several  otiier  iw^- 
portant  advantages  over  that  article. 

A  catalogue  descriptive  of  the  various  uses  of  this  Stone,  can  be  had  on  application  to 

JOSEPH  P.  PiKSSON, 
Ho.  6  W4ai  Street,  New  7ork. 

Hinsdale  Masa.^  Deeember  24th,  1858. 

My  lonff  experience  in  ipeltiog  iron  io  Cupolas,  «nd  in  the  «se.4>f  firo'^rick,  has  given 

■e  the  sailslacUon  to  stete  that  I  iiave  lined  our  cupola  with  the  JUiddlefield  Soap  SkmCt 

sad  find  H  lar  soparior  ta  tny  lining  I  have  itfed  sinet  I  have  beeo  in  |he  F«widij  bpauMas. 

I  think  H  makes  aharpar  and  bettor  iron  than  fire4>riek  does,  and  will  last  much  longer. 

for  Oi&MOBS  dc  SnaaiHs. 

North  Becket,  Mass.,  Jannaiy  ^i,  1859*  . 

We  nnfmagibBMCddl^/IM  Sottp  /Stone  vnder i««o Stoini  BnileM;  Imveeonitati^ 
nsed  it  less  yeart  onder  o9e»  aod^iye  yeart  under  the  other,  and  the  stone  is  apparently 
as  good  now  as  when  first  used.  No  cinders  adhere  to  it,  and  there  ia  no  appearance  of 
flaUnr  ^'  'V'  h<wlrta  ml  to  8a|r,.thai  it  ia  tuperwr  tOp  and  far  more  durable  than, 
Iha  beat  fire-brick  thai  wa  have  ever  osed  or  known.  J.  W.  Wbbblib  &  Co. 
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VALUABLE  MECHANICAL  BOOKS, 


The  Ekginee^  asv  HfciciMnrr's  Drawing  Book  ; 

A  Complete  Course  of  Instrnction  for  the  Practical  Bngineer.  Illustrated  bf  numer- 
cos  Engravings  on  wood  attd  steei.    Half-morocco,  folio,  $10*50. 

The  ENGiKEEft  Aia>  MACHtNisr'fi  Assistant  ; 

A  Series  of  Plans,  SectiooAi  and  Blevations  of  Steam  Engines,  Spinning  Machines, 
Mills  for  Grinding,  Tools,  dec,  taken  from  Machines  of  the  most  approved  constructioa 
at  present  in  operation ;  with  Pescriptions  and  Practical  Essays  on  various  departmenti 
of  Machinery.     2  vols.  half*morocco,  folio,  $22*50. 

The  subjects  illustrated  by  the  Plates  are  drawn  to  scales  of  from  i-inch  to  2  inches 
to  the  foot ;  and  besides  the  large  Plates,  the  Work  is  copiously  illustrated  by  Wood-cuts, 
interspersed  throughout  the  Text. 

The  Essays  comprise ^I.  A  Practical  Treatise  oji  the  Constrnction  and  ApplicattOQ 
of  the  Steam  Engine ;  II.  A  Treatise  on  Mill  Gearing ;  III  An  Essay  on  Tools  employed 
in  our  Work-shops;  IV.  A  Dissertation  on  Water- Wheels. 

Railway  Machinery  ; 

A  Treatise  on  the  Mechanical  Engineering  of  Railways ;  embracing  the  Principles 
and  Construction  of  Rolling  and  Fixed  Plant,  in  all  departments.  Illustrated  by  a  Se- 
ries of  Plates  on  a  large  scale,  and  by  numerous  Engravings  on  Wood.  By  D.  K.  Clabk, 
Engineer.    2  vols,  half-morocco,  folio,  $24. 

**  This  work  contains  the  best  published  information  extant  upon  locomotives.'* 

Amcriean  Railroad  Journal 

Grier's  Mechanics'  Poceet  Dictionary  ; 

Ninth  Edition,  $2-26. 

Grier's  Mechanics'  Calculator  ; 

Sixteenth  Edition,  $1*38. 

BLACKIE  6l  SON, 
156  William  Street,  NEW  YORK. 
PHILADELPHIA :  6.  8.  Doncan,  89  South  Sixth  Street— BOSTON :  C.  B.  Rnaael!, 

12  Tremont  Street. 


ENGINEERING  PRECEDENTS. 
JUST  PUBLISHED— 8to.  127  pp.,  *l-26. 

Sent  free  on  reoeipf  of  the  price.    ISHER  WOOD'S  (B.  T.  Chief  Engineer,  U.  8.  K.) 

ENGINEERING  PRECEDENTS  FOR  STEAM  MACHINERY, 

Embracing  the  Performances  of  ^team^bipst  experimente  with  Propelling  In8tmmeaf% 
•^^tideneers,  Boilers,  dtc,  accompanied  by  Analysis  of  the  same ;  the  whole  being  original 
jnattfr  MMlrMiiingAd  ia  %h»  apat  pr»«tic»l  «iid  wefia  mMMier  for  £ngi»eera. 


B.  BMLLIERE, 
Jfo.  fm  Broadwojf^  Mew  York. 
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FRANKLIN    INSnTUTE 

OF  THl 

STATE   OF  PENNSYLVANIA, 

rOE  THB 

PROmOTIOIV   OF   TBE    MECHAlfIC    ARTS. 


TERMS  OP  MEMDERSHIP-^Annnal  Contributions,  $3;  Life  Membership  $S5, 
with  an  additional  charge  of  one  dollar  the  first  >ear  for  a  Certificate  of  Membordhip. 

The  fiscal  year  eommencee  on  the  first  of  October.  Members  elected  alter  Janoary, 
paj  twenty-five  cents  per  monthi  to  the  first  day  of  October  next  ensuing. 

PRIVILEGES  OF  MEMBERS— Members  not  in  arrears  are  entitled  to  the  nse  of 
the  Library  and  Reading  Room,  (which  is  open  daily  from  9  o'clock,  A.  M.,  to  10  o'clock, 
P.  M.)  with  the  privilege  of  taking  books  out.  They  will  also  receive  a  season  ticket  for 
the  Lectures  and  Exhibitioni  and  a  ticket  for  a  Lady  to  attend  the  Lectures,  and  six 
single  admission  tickets  to  the  Exhibition  for  Ladies  or  Minors.  They  will  also  be  en- 
titled to  receive  one  copy  of  the  Joubztalof  the  Inbtitutx  at  ons-half  tbb  BUBscmir- 
Tiov  PBicB,  when  paid  in  advance.  ^ 

PRIVILEGES  OF  MINORS.— The  Minor  Children,  Wards,  and  Apprentices  of  Mem- 
bers who  are  not  in  arrears,  are,  ota  the  payment  of  two  dollars  per  annum,  entitled  to 
ose  the  Library,  attend  the  Lectures  and  Meetings  of  the  Institute,  and  visit  the  Exhibi- 
ition ;  or  on  the  payment  of  one  dollar,  they  will  receive  a  ticket  for  the  Lectures  only* 

Tfifi  LECTURES  of  the  Institote  on  Mechanics,  Physics,  and  Science  commence  the 
first  week  in  November,  and  are  continued  on  Monday,  Wednesday,  and  Friday  Even« 
logs  for  twenty  weeks. 

THE  DRAWING  SCHOOL,  for  instruction  in  Mechanical  and  Architectural  Draw«. 
ing  and  Designing  commences  in  October,  and  is  continued  on  Tuesday,  Thursday,  and 
#  Saturday  Evenings,  for  twenty-four  weeks,  under  the  superintendence  of  a  competent 
DraughtenraJi. 

TERMS. — Five  dollars  per  quarter,  in  advance.  Pupils  under  twenty-one  years  of  age 
are  entitled  to  attend  the  Lectures  of  the  Institute  and  visit  the  Exhibition. 

THE  JOURNAL  OF  THE  INSTITUTE,  devoted  to  Mechanical  and  Physical 
Science  and  the  Arts,  has  been  pobUshed  monthly  since  1826.  Each  number  contains 
seventy-tiro  large  Dettivo  pages,  iforming  two  voluBies  annualiy,  illoetrated  with,  plates 
and  wood  cots. 

Subscription  price,  five  dollars  pe«  nnouvk 

THE  8TATJSD  MB'ETtNOS  OF  THB  INSTITUTE  «i«  held  on  the  third  Thurs- 
day evening  of  each  month,  at  which  subjects  connected  with  Science  and  the  Arts  are 
ieeeived'and  discussed. 

Members  and  others  having  models  or  improvements  they  wish  to  bring  before  the 
meetings  iWiUpleBee-aMMl  diem  to  the  Hsilliii  the  afternoon. 

COMMITTEE  ON  SCIENCE  AND  THE  ARTS.  For  examination  of  inventions 
and  improvements  by  the  Committee,  apply  either  personally  or  by  letter  to, 

WILLIAM  HAMILTON, 

Atiuaty 
9a.ii»  Off'Tqi  brfriTVTB,  No*  16  Sovtb  Siybbth  Stbixt,  Pbila. 
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JODBIAL  OF  TIB  FRAnUV  IMSIITUTE. 


COMPLETE    SERIES. 


A  few  complete  copies  of  the  Jonmal  of  the  Inetitute  from  Janoary,  1828,  to  Becenbc^ 
1857,  forming  60  volumes,  devoted  to  Mechanica,  Pfajaical  Science,  CWH  EDgineei 
American  and  Foreign  PatenU,  6lc^  will  be  sold  in  nambera  for  sixty  ($00)  dollars 
for  cash  in  advance. 

The  above  copiea  conatsts  of  the  whole  of  the  second  series  (26  voliuiies},  and 
Qmes  1  to  34  of  the  third  series. 

The  first  series  consist  of  four  volaraes,  published  in  1826  and  1827  ander  the  pmit 
Tonage  of  the  Institnte,  and  do  not  constitute  a  part  of  the  publication  by  the 
tnte.   These  volumes  are  now  out  of  print. 

Also,  a  few  copies  of  separste  volumes,  of  some  of  the  years  previous  to  1841,  wiB  i 
sold  in  numbers  at  $1  per  volume;  and  from  1841  to  1854  (both  years  inclusive^) 
$1-25  per  volume;  when  not  less  than  10  volumes  are  taken ;  the  cash  to  be  renud 
with  the  order. 

This  Journal  is  the  oideni  4neehanieal  periodical  now  published  io  this  country ,  m 
as  an  opportunity  may  seldom  occur  to  procure  a  eomplete  series,  or  to  complete  tfaiM 
already  possessed,  it  will  be  well  for  those  interested  to  jnake  immediate  applicatiop^l 
but  a  limited  number  of  copies  remsin. 

The  Journal  will  be  bound  in  *<  full  muslin  bipding"  and  lettered  at  87^  cents  per  ^ 
ume,  or  in  any  other  style  that  may  be  desired — the  expean  of  which  will  depend  os  tfi 
style. 

The  subscription  price  is  Five  Dollars  per  annum  (2  vols),  issued  in  monthly  nooii 
and  when  paid  in  advanoe,  the  postage  is  piepaid  by  the  Institute. 

Applications  and  remittances  to  be  made  to 

WILLIAM  HAMILTON,  Aaimmr^ 
Hall  of  the  Franklin  Institute,  Philadelphia,  P( 


THE   AMERICAN 

LAP-WELD  IKON  BOILER  PLUES^ 

MADE  BT  THE 

READING    IRON    COMPANY. 

Made  from  1  to  8  inches  in  diameter,  in  lengths  to  23  feet,  and  of  the  beftt  PenMfi 
▼ania.  refined  cold  blast  charcoal  iron,  and  e^ual  in^nish  to  any  imported.  * 

Also,  made  to  order,  a  but-weUed  fine  with  pfttcnt  lap  rrMti  md^  md^  n1 
will  be  flniahed  with  a  screw  and  ferule. 

FLUES  of  anjT  thickness  of  meUl,  or  lepglha  under  23  liset,  made  to  Older.  fW 
wslded  wrought  iron  tubes,  for  wat^,  steam,  and  gas.  Bxtim  heavy  tubes  made  if 
order. 

For  sale  at  onr  Office,  No.  2S  SOUTH  SEVENTH  STREET,  Philaddnhin,  aai 
A.  B.  WOOD,  No.  66  MAIDEN  LANE,  New  Yoik,  or  at  our  Works. 

'  laaBYFBRr,  MtMAltos  db  CO., 

Beading,  Penan. 
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The  Journal  of  the  Franklin  Institute 

IS  PU01.ISHRD  ON  THB  FIRST  OF  F.%CH  MONTH, 

Lt  Five  Dollars  per  annum  for  one  copy,  Eight  Dollars  for  two  copieS)  and  Ten  DoQatt 

for  three  copies- 
Payable  on  the  eompletlon  of  the  Sixth  Muflther* 

The  JoornAl  will  be  delivered  free  of  Postage  when  the  subscription  is  paid  in  advan'^i  (ie« 
lOblages  and  remittances  on  last  page  of  the  cover.) 

CommunicaUons  and  letitrs  on  business  must  be  directed  to  tub  AotvaET  of  THt 
aANKLiN  IiisTitirTK,  Vnaj^n^Vfi^ixi—tkepostagefaid, 


The  Journal  can  also  be  obtained  from  the  following: 

CHABIiES  S.  FRANCIS  &  CO.,  City  of  New  York. 

W.  C.  LITTLE  &  Co.,  Albany,  New  York. 

CROSBY,  NICHOLS  &  CO.   Boston,  MassaohasetU. 

LITTLE,  BROWN  &  Co.,  *«  «« 

HENRY  WHIPPLE  &  SON,  Salera,  •« 

N.  HICKMAN,  Baltimore,  Maryland. 

F.  TAYLOR,  Washington,  District  of  Columbia, 
/'flnf— HECTOR  BOSSANGE&  SON,  11  QuaiVoltaiiB,)  w-  ,.     .     . 

Lw«Am-— EIVES  &  MACEY,  61  King  William  Street.        J  ^^  *"  anthonie* 

0  receive  subscriptions,  and  to  make  exchanges  for  periodicals  devoted  to  the  Arts  and 
Iciences. 


To  Readers  and  Correspondents* 

The  Committee  on  Publications,  anxious  to  render  this  work  as  valuable  as  possibU 
tave  determined  to  offer  a  liberal  compensation  for  original  articles  on  the  sabjacts  to 
rhich  this  Journal  is  devoted;  and  they  accordingly  invite  mechanics  and  men  of  leieiioo 
I  communicate  their  observations. 

JOHN  C.  CRE880N, 

B.  H.  BARTOL, 

J.  YAUGHAN  MERRICK, 

FAIRMAN  ROGERS, 

WASHINGTON  JONES, 


CommUtet  9m 
PubHeatums. 


Heixr  Works  on  Civil  BngineerliiS9 

By  JOHN  C.  TRAUTWINE,  Civil  Engineer. 

The  Fidd  Practice  for  Laying  oiU  Circular  Curves  far  Railroadi. 
FoDBTH  Thousand,  Revised  and  Enlarged,  in  Pocket-book  form— 

AND 

•4  Aeto  Method  of  Calculating  the  Cubic  Contents  of  EzcctcaAonM  and 
Embankments  by  the  Aid  of  Diagrams. 

With  10  Copper  Plates. — Sxcohd  Edition,  Revised, 
rice,  one  dollar  each  ;  postage  on  the  Curves  five  cents ;  and  on  the  Excavations  and 

mbankroents,  eight  cents. 

Published  by  WILLIAM  HAMILTON, 

Hall  of  the  Franklin  Institute,  Philadelphia. 
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CIVIL  ENGINEERING. 

I 

I  ImprovemenU  in  the  Hanging  and  Arranging  of  Cylindrical,  Conical,  or  Spiral 
I  Steel  Railroad  Springs  for  Railway  Carriages.     Patented  by  William  £d- 

j  ward  Newton,  .  .  .*  . 

I  On  the  Relative  Values  of  Coke  and  Coal  in  Locomotive  Engines.  By  Benjamin 
I  Fothergill,        ..... 

On  the  Co-efficients  of  Elasticity  and  Rupture  in  Wrought  Iron,  in  relation  to 

the  volume  of  the  metallic  mass,  its  metallurgic  treatment,  and  the  axial 

direction  of  its  constituent  crystals.     By  R.  Mallet,  . 

AMERICAN  PATENTS. 

List  of  American  Patents  issued  from  June  1 4th,  to  July  6th,  1859,  inclasiTa, 
with  Ezemplificationsy  .... 

MECHANICS,  PHYSICS,  AND  CHEMISTRY. 

I  On  Embroidery  by  Machinery.    By  George  Wallis, 
I  Heat-conducting  Power  of  Metals,    . 
{  Glaze  for  Earthenware, 

New  Chemical  Balance.    By  Mr.  J.  B.  Cooke, 

Supply  of  Coal, 

How  Great  Guns  are  Made, 

Bonelli's  Eiectric  Loom,         .  , 
i  The  Oyster  Manufacture, 
I  How  the  Earth  is  Peopled,     . 
I  On  the  Practical  Bearing  of  the  Theory  of  Electricity  in  Submarine  Telegraphy, 
I  the  Electrical  Difficulties  in  Long  Circuits,  and  the  Conditions  reqntaite  in  t 

i  Cable  to  insure  rapid  and  certain  communication.    By  S.  Alfred  Varley, 

I  Artificial  Wood, 

j  Alloy  of  Steel,  .  .  . 

,  Uniform  Musical  Diapason, 
I  Gun-making  at  Woolwich  Arsenal, 

i  Manufacture  of  Horn  by  Rolling,      .  •  • 

j  Large  Specimens  of  Titanium,  .         %-  . 

I  Experiment  in  Binocular  Vision,  elucidating  the  Principle  of  the  Stereoscope, 
I  Expectation  of  Life  at  any  Age  from  Five  to  Sixty  Years, 

A  Simple  Means  of  Demonstrating  the  Working  of  Liquid  Fire-shells, 

FRANKLIN  INSTITUTE. 

Proceedings  of  the  Stated  Meeting,  August  18,  1859,  •  « 

Notice  of  Tubes  coated  with  Zinc  and  Tin  from  Pirsson*8  Condenser  of 
Steamer  Keystone  State, 

Committee  on  Sdenu  and  the  Arts, 
Report  on  J.  W.  Fawkes*  Steam  Plough, 

Abstract  of  Meteorological  Observations  for  June,  1859, 
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PASCAL  lEON  WOEKS. 

Establlstaed  in  1831. 

ORRIS,   TASKER   tt   Co., 

MANUFACTURERS  OF 

Wrought  Iron  Welded  Tubes, 

|-inch  to  7  inches  bore,  ior  Steam,  Gas,  Water,  &c.,  with  T's,  L's  Stops,  Valtes, 
Ac,  with  Screw  Joints  to  suit  tubes.  Malleable  Iron  and  Brass  Fittings,  QlttM 
Blower  Tubes,  Blasting  Tubes,  &:c. 

OalTanlzed  Tubes  and  Fittings  as  above. 

Lap-welded  Boiler  riues, 

1}  to  8  inches,  outside  diameter  cut  to  a  specific  length,  20  feet  or  under. 

ArtesiaA  Well  Pipes 

Of  wrought  iron,  screwed  together,  flush  inside  and  out. 
Colls  of  Tube   Forr  boiling  and  evaporating  by  steam  or  hot  water. 

Ttiyere  Colls, 

For  Blast  Furnaces,  and  tube  cut  and  fitted  to  plans  and  specification^  sent. 
Double  Kettles,  For  steam  boiling  and  evaporating,  and  cooking  by  steam. 

Drying  Closets 

Heated  by  steam ;  Wash  Houses  and  Steam  arrangements  for  Public  Institutions  ami 
Private  Houses.    Steam  ClosetS  and  Hot  Tables,  for  Hotels  and  Restaurants. 

Warming  and  Ventilating 

Steam  and  hot  water  apparatus  of  the  roost  approved  plans,  for  Factories,  Public 
Buildings,  Hotels,  Private  Dwellings;  Green  Houses,  Ac,  constructed  ani!  adapted 
lo  the  buildings  to  be  warmed. 

Hot  Water  Apparatus; 

Tasker'S  Patent  Self-Regulating  Hot  Water  Aj^paratus,  for  Private  Dwellings^ 
School  Houses,  Hospitals,  Green  Houses,  dtc. 

Iron  &  Bra^s  Castings, 

of  every  description. 

G-as  Works  Castings: 

Retorts  and  Bench  Castings  for  Coal  Gas  Works ;  Street  Mains,  Bends,  Branches^ 
Drips,  Lamposts,  Lanterns,  Ac 

Rosin  G-as  Apparatus, 

For  Factoriea,  Public  Baildings,  HoipiuU  and  Frirate  Dwelliogtw 

Artesian  Well  Pipe, 

of  Cast  Iron,  6,  8,  10  and  12  inches  diameter,  with  wrought  bands,  or  screw  coupleds 

flush  inside  and  out. 

G-reen  House  Pipes  and  Boilers: 

Fire  Doors  and  Frames,  Hot  Water  Pipes  for  Foicing  Beds^  Pineries,  Garden  R<41eiB,  &c. 

COI^UMiVS, 

Cuudttit  Pipes,  Pavement  Gotten,  Soil  Pipe. 

BATII  TI7BS, 

Sinks,  Sewer  Traps,  Soil  Pans  and  Trape^  and  Water  Closet  arrangements. 

SCRBWING  MACHINBS, 

Drill  Stocks,  Stocks  and  Dies,  Tnps,  Reamers,  Drills,  Pipe  Tongs,  and  a  general 
assortment  of  Gas  and  Steam  Fitters'  Tools  and  Materials. 

WORKS,  Soutb  Finb  &  FranlLlIn  Sts.         W 
WARlSHOrsi:  &  office^  no.  3ti9  So,  3d  St.  li 

flEPHn  M0BBI8,  GHA8.  WHEELEB,  Jy  , 

SE08.  T.  TASKEB,  Jr.  8.  P.  M«  TAftl 
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SEAIELESS    BBASS  TUBES, 

AND 

SEAMLESS  COPPER  TUBES, 

FOR 

Locomotive^  marine^  &  Stationary 
Boilers^ 

MANUFACTURED  BY    ^ 

AMERICAN  TUBE  WORKS, ' 

BOSTON,  MASS. 
JOSEPH  H.  COTTON,  TrcM ,  105  State  Street 

..^ — .  -  , . « — _— — .  irf 

CELLUIiAR  aAS  RBTORTS. 

C.  M.  CRESSON^S  CELLULAR  GAS  RETORT— Parted  Oct.  3, 

1854 — adapted  to  the  manufacture  of  GTAS  fH>Di  Boiln,  Coal,  Wood,  d^c,  and  now  in 
use  at  the  Philadetpbia  Gas  Works.     Patent  Rights  for  sale. 

For  information,  apply  to  HENRV  S.  HAGERT,  Attorney  for  Patentee, 

S.  E.  Corner  of  Walnat  and  Sixth  Streets,  Philadelphia,  Pa. 

EDWARD  S.  RENWICK, 
soucrroH.oi'.  patents  in  the  unitbd  states,  and  wrdBEiGN 

COUNTRIES,  AND  EXPERT  IN  PATENT  CAUBER 

Office^  335  Broadway,  JVew  "Sork. 


SAMUEL  Mcelroy, 
czirxL  BNezxfBsa. 

Surveys  and  Flaps  made  in  all  departments  of  Construction.     Special 
attention  ^aid  to  Water  Works,  with  or  vrithout  pumping  supply. 

Officxs.  .      •  .    . 

19  Nassau  St,  New  York*  Engtrieer's  Olfice,  Water  Works,  Brooklyn. 

Box  «837,'P.  O.,  New  Yort  j 
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TO  IRON  MANUFACTURERS. 


NASM7TR'S 
Patent  Direct  Action  Steam  Hammer. 

{Merrick  &  Sons,  ^tti^nees  of  the  Patent  for  the  Uniied  States.) 
The  undesigned  call  the  attention  of  Iron  Manufacturers  to  the  Nasntth  Patbitt  8tiax 
Hammkv,  now  so  generally  introduced  into  this  and  other  countries,  of  which  they  ire 
the  assignees  and  sole  Agents  for  the  United  States.  Up  to  the  present  time  there  have 
been  made  by  the  Patentees  in  England,  for  that  country  and  the  Continent  of  Europe,  be- 
tween two  hundred  and  fifty  and  three  hundred  hammers,  for  Government,  Railway  Compa 
nies.  Copper  Works,  Forges,  and  Engineering  establishments;  and  the  undersigned  hare 
made  for  this  country  upwards  of  forty,  varying  in  siae  from  600  Iba^  flailing  1^  ft^  to  6  tons, 
falling  6  feet.  They  can,  therefore,  confidently  urge  its  merits  upon  the  trade,  and  are 
provided  with  certificates  in  its  favor  firom  many  parties,  (who  have  one  or  more  in  use,) 
which  will  be  shown  upon  application. 

The  advantages  of  this  Hammer  over  all  other  forms  are  as  follows: — 
1st,  The  Ram  falling  vertically,  the  surfaces  of  the  bitts  upon  it  and  the  anvil  are  always 
parallel,  givmg  facilities  for  flattening  a  bell  or  faggot  of  any  thickness;  and  the  &I1  being 
far  greater  than  that  of  any  helve  hammer,  a  much  thicker  mass  may  be  placed  under, 
without  choking  it. 

2d,  The  intensity  of  the  blow  may  be  modified  instantly  by  the  attendant,  so  as  to  suit 
/he  work;  and  the  Ram  jnay  in  like  manner  be  arrested  in  its  descent  at  any  point,  so  that 
it  is  more  completely  under  control  than  any  other  form  known. 

3d,  It  may  be  adapted  to  any  description  of  work,  whether  for  hammering  blooms, 
making  heavy  forgings,  or  the  ordinary  light  forgtngs  for  machine  shops;  for  beating  cop- 
per, or  crushing  stone,  &C.,  6cc.,  The  form  of  the  side  frames  can  be  altered  to*suitctr- 
cumstauiDPS,  so  as  to  allow  free  access  on  all  sides. 

4th,  It  requires  no  Steam  Engine  to  work  it;  hence  the  friction  and  other  losses  incident 
to  the  ordinaiy  hammer  are  materially  reduced.  In  Forges  the  waste  heat  from  the  fur- 
naces gives  ample  steam  to  work  it.  iJvery  Hammer  is  provided  with  self-acting  and 
hand  gearing. 

For  terms  and  other  particulars,  apply  to 

MERRICK  &80N8, 

Southwark  Foundry^  Philadelphisu 
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FXtOl^Sfi^'iS  PARENT 

ORIGINAL 

LAP- WELDED  IRON  AND  STEEL  BOILER  TUBES,  SAFE 

FROM  END  TO  END. 

PARIS'  PATENT  ENAMELED  IRON  PIPES  AND  PUMPS, 

FOR  WATER  SUPPLY,  ACIDS,  &c. 

SOLE  IMPORTERS. 

PROSSER'S  PATENT 

SURFACE  COINTDENSERS  for  high  pressare  steam,  with  sea  or  other  bad  boiler  wa^r. 
Gauges,  3-cutter  Drills,  Countersiuks,  Tpbe  end  Cuttiog  Bars,  Expanders,  Tube  Scalers, 
Steel  Wire,  Whalebone  Brushes,  and  Pall  Lever  Wrenches. 
Tubes,  plain  or  enameled,  screwed  together  for  ARTESIAN  WELLS. 

THOS.  PR08SER  &  SON. 

28  Piatt  Street,  New  York. 


IKL  W.  BALPWIN  &  Co^  Philadelphia. 

Jifanaiactiire  LOCOMOTIVE  ENGINES  of  the  moet  approved  construction,  and 
perfect  adaptation  to  all  the  variety  of  circumstances  under  which  they  can  be  usefuNy 
employed ;  ranging  in  weight  from-  ten  to  thirty-six  tons,  and  using  one-half,  two-thirds, 
three-fourths,  or  the  whole  weight  for  adhesion,  as  the  grade  of  the  road,  or  business  to  be 
done,  may  render  desirable  ot  necessary. 

Patterns  of  various  sizes  of  each  of  the  following  plane,  vix: 
Plan  A'  and  B,  1  pair  drivers  and  trucks,  for  Passenger  business  exclusively. 
«•      C,  a         "  •*  "  or  Freight  business. 

"      D,  3        "  "       ) 

*«      D,  3        «  *<       >  for  Freight  business  exclusively. 

M      E^  4        **  "       ) 

The  D  and  E  Pitkna  ai«  paiticulaily  adapted  to  roada  h'avni}^  heavy  grades  and  abrupt 
curves.  The  temporary  track  connecting  the  Eastern  and  Western  divisions  of  the  Vir- 
ginia Central  Railroad,  having  grades  of  2d5  feet  rioe  per  mile,  and  curves  of  300  feet 
radius,  has  been  ivcceaBfuHy  veorkfd  for  two  years  past  by  ai^-wheei  D  En^l^es  of  our 
make.  »      •  .    . 

The  materials  and  wtUfkmanshipy^gieUne^  and  durabiUiy%  9$onomy  of  fuel  and  re* 
pairs^  are  guarantied  equi^l  W>  any  ffthdt  engtues  lA  uscf 

DRAW^ING. 

THE  rabecribtt  wnvld  Msptctliilly  inform  his  friends  and  the  public,  that  he  con* 
tinues  to  give  instruction  in  MACHINE,  ARCHITECTURAL,  TOPOGRA- 
PHICAL, and  LANDSCAPE  DRAWING,  and  PAINTING  in  OIL  and  WATER 
COLORS.    Day  and  Evening  Classes  at  tlie  office,  and  instructions  given  in  Schoolsand 
Families.     Drawings  ior  Talents  correi:tlj  nude,  and  Designs  fuinished. 

JOHI^  KEBff. 
.     .  .  ...'■:.  If  »W.  Comer  Tenth  and  Race  Str^tiff»* 

late  No.  62,  Filbert  Street,  near  10th 

BEFEBE1ICE8. 

P.  F.  ROTHERMBt,  Bn^  D.  R.  A8HT0N,Esq, 

JESPER  HARDING,  Esq.,  Wk.  HAMILTON,  Aduttry  iV.  Jim/. 
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TO  IRON  JIANUFACTU 


I 


Of 

Mo 


.wu  tft  to  the  spacioofl  footit  in  ,k^ 

,  trastern  side  of  the  City  Hill  Park,  and  i^ 

wions  ftbould  foe  addressed,  and  where  Inrenton  ai^  ^^^^ 

•  ^      .  -'cr  they  visit  the  city.     Their  Branch  Office  in  ^f^nrtiJi 

Jr  ate*  .«*;  ^  •n^l  Seventh  8t«.,  directly  opposite  the  Patent  Office.    J^f^ 

^  permission  to  Judge  Mason,  Ex-Commissioner  of  Patents,  and  to  orer 

..rfr-Aif D  Inventors  in  the  United  Slates  whose  papera  have  been  prepared  «iwi 

Then    ^.j/irough  their  Ageucy.    Address  f  i^'^aod 

t^er/^  MUNNtCO., 

be^  '  No.  37  Park  Row,  New  York  City. 


AMERICAN  AND  FOREIGN  OFFICE 

von 

PROCURING   PATENTS. 
low,  HASKTff.T.  &  Co., 

Solicitors  ofPatenUJ^or  Imentwn^,  and  EiUors  of  the  Inventor. 
304  bROADWA V,  coian  of  DUANE  Street. 

Uiiid  bloek  atovieCity  H«U,  New  T<i«fc. 


LEMUEL  W.SERRELL, 

SOUClTOIi  OF  itMERIOAN  &  FOREIGN  PATENTS 

JVb.  121  JVauau  Sreet,  JVh»  For* 
Prepare*  Mechanical  Draninga,  Specifications,  Cav^ata.  Amgnioents.  &e_  an.] »»        * 
all  other  bnaiden  connected  with  obtaining  LetteraPatent  in  tb«  United  State.  1^5^?* 
•igo  CovMUlea:  wRb  prMnptnea*  And  diapatch.  ,    **"  *^«^ 
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HENHY  HOWSOT^f'S 
FHILAIHBLPHIA  A6E1ICT  FOR  FROCnRIM  6  F  ATEmS 

IN  THB 

UNITED  STATES  ANT>  EUROPE, 
FORREST  PLACE  No.  12  3  J  SOUTH  FOURTH  STREET, 

PHILADELPHIA. 


-AGENCIES  IN  LONDON.  EDINBURGH,  DUBLIN,  MANCHESTER, 
.  .     FARIB,  BRUSSELS,  VIENNA,  LEIP8I0,  BERLIN, 
AND  OTHER  EUROPEAN  CITIES, 


H.  Howflon  prepares  Spfcificationa,  Drawings,  Deeds  of  Assignment,  condacts  Inter- 
ferences, Appeals,  Applications  for  Re-issues,  Extensions,  &c.,  attends  to  the  filing  of 
Caveats,  Reports  as  to  the  Patentability  and  Utility  of  Inventions,  and  also  acts  as  Consult- 
•iQg  Atlorney  to  either  eounsel,  plaintiff*,  or  defendant,  in  suits  at  law  respecting  Patents. 

As  H.  H.  visits  Washington  monthly,  he  is  prepared  to  take  charge  of  rejected  appli- 
catioas,  and  argue  such  cases  before  the  Examiners  and  Commissioner,  thus  saving  to 
iiiTeiiian  the  annQjance  and  expense  of  personal  visits  to  Washington. 

Burlington.  lovra,  October  2,  1857. 
Dbam  8ia : — I  take  tliis  occasion  to  state  to  you,  that  for  several  years  past  I  have  been 
acquainted  with  the  manner  in  which  you  have  conducted  your  business  as  Patent  Soli- 
citor. This  has  always  been  highly  creditable  to  yourself,  and  satisfactory  to  the  Patent 
Oifice.  You  understood  your  cases  well,  and  presented  them  in  that  intelligible  form  which 
generally  insured  success.  I  make  this  Certificate,  in  hopes  that  it  may  be  serviceable  tp 
yoo  40  continuing  to  find  that  employment  in  your  profession  to  which  your  industry, 
intelligence,  and  courteous  bearing,  so  justly  entitle  you. 

Yours,  very  truly,  CHARLES  MASON, 

To  HsKBT  Howsov,  Esq.  Laie  CommiifsiQner  vf  PaienU* 

THOMAS  D.  STETSON, 

Meohifmical  Efngvneer  and  American  and  Foreign 

FATENT  AGENT, 

No:  6  TRYON  ROW,  Naw  Yoax. 


HENRY  E.  ROEDER, 

MBGHANIGAI  E;NGINEER  AND  PATENT  AGBNT, 

JVb.  346  Broadway^  JVew  York. 

Applications  for  Letters  Patent  for  the  United  States,  and  every  country  in  Euro|>e, 
made  on  tbe  most  reasonable  terms. 

7.  R.  &  H.  g.  EOfilNSON- 
CONSULTING  &  SUPERINTENDING 

STEAM   ENeZNEERS, 

NO.  7  BIGELOW  LIBRARY  BUILDING, 

CLIKTON,  Mat*. 
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DR.  F.  A.  GENTH, 
No.  333  WALNUT  6TBEET, 

PHILADELPHIA, 

OFF£BS  HIS  SKBV/CJBS 

For  the  examination  of  Ores,  Minerals,  Mineral  Waters^  SoiUj 
Manures,  and  other  Chemical  Prodvcls. 

A180  XX  olrnro  bis  rROpassioxAL  adtics  axd  opimoN 

ON  THE  VALUE  OF  MINES  AND  MINERAL  LANDS, 

AND  ON  CHEMICAL  QUESTION8|  ETC. 

;o' 

VS*^  limited  number  of  Students  taken  in  Analytical  and  Practical 
Chemistry,  Mineralogy,  Geology,  and  Metallurgy. 


LABORATORY  FOR  PRACTICAL  AIID  ANALYTICAL  CHEDISTRT 

ESTABLISHED  IN  1836. 

The  subdcrib^rff  continae  to  give  their  personal  attention  to  inKtr«ction  in  PRACW- 
CALCHEMISTRY,  MINERALOGY,  AND  GEOLOGY,  according  to  ihc  mcihod 
which  they  have  pursued  successfully  during  the  past  twenty-two  years  in  this  city.  A 
commodious  and  well  furnished  Laboratory,  a  large  and  select  Library  of  practictl 
and  scientific  works  in  the  English,  German,  and  French  languages,  together  with  min- 
eral, geolof^ical,  and  technical  Collections,  offer  every  facility  to  (he  student. 

ANALYSES  of  Ores,  Minerals,  Soils,  Waters,  Vegetable  substances,  and  the  produc- 
tions of  Art  will  be  carefully  executed.  Persons  residing  at  a  distance  may  send  by  letter 
smnll  average  samples  of  ores,  earths,  dtc,  weighing  from  100  grains  to  one  ounce. 

The  various  applications  of  Chemistry  to  Manufactures,  Agriculture,  Medicine  wd 
Pharmacy  will  receive  special  attention.  AVhere  it  la  practicable,  researches  will  bsii)' 
■tituted  and  opinions  given  on  all  chemical  queations. 

Apply  to  Wm.  Hamilton,  Actuary  of  the  Franklin  Institute,  or  to  the  snbscriben, 

BOOTD^  GARRirrT  &  CAM  AG, 

At  the  Lftborat(H7,  Ckant  Street,  lOtb  St.  between  MairtceC  and  Oh«^not  Sta. 

— — . , * -,. , — — — - — r 

JAMES  C.  LANE, 

IX-CHIBF  £NQINXXR  OF  EXPLORATIONS  IN  SOUTH  AMERICA,  4C. 

MECHANICAL  AND  CONSULTING  ENGINEER, 

TIMES  BUILDING,  No.  41  PARK  RQW, 

Room  Jfo.  4.  .      ,  JVeu7  Ycrk. 


PATENTS  NEGOTIATED. 

Drawings,  SpeciBcations,  and  Models,  (metal  or  wood.)  Applications  for  Patents,  and  at 

business  whatever  oouiiected  with  Patefife  attemded^to  with  econotny  and  dispatch. 

Application  for  Patent,  including  drawings,  specification,  apd  Patei^^-Qlfice  fees,  $60. 
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LOCOMOTIYE   ENGINES 

CoRstractcd  with  DIMPFEL'8  PATENT  BOILER,  unite  and  combine  all  the  mechani- 
cil  and  physical  characteristics  essential  to  the  thorough  and  economical  consumption  of 
/be/,  whether  Coal  or  Wood.  The  practical  results  which  have  followed  its  introduction 
and  use,  are  matters  of  official  record  in  the  Reports  of  the  Philadelphia,  Wilmington, 
and  Baltimore  Railroad  Company,  and  other  Railroad  Companies,  whose  concurrent  tes- 
tinony  ifemonst rates  its  efficiency  and  its  success. 

The  DIMPKEL  COAL  BU'RiNER  haspaf^sed  through  the  preliminary  ordeals  of  trial 
and  experiment  The  plan  of  this  Boiler  is  based  on  sound  philosophic  principles,  and 
hence  its  efficiency  and  success  in  generating  steam,  with  less  weight. 

It  willbc  seen,  by  the  cut  above,  that  the  bent  up  Water  Tubes  terminate  at  the  crown 
of  the  fire-box  at  one  end>  aild  communicate  with  the  water  space  at  the  other  or  farther 
and,  thus  bringing  the  water,  mechanically,  from  the  colder  or  farther  end,  directly  over 
the  fire,  absorbing  the  greater  part  of  the  beat,  and,  at  the  same  time,  overflowing  the 
crown,  keeping  it  cool  and  protecting  it  from  being  overheated,  and  thereby  preventing 
explosion,  in  case  the  water  should  fall  much  below  its  ordinary  level;  and  also  itccrcas* 

IH6  THB  MEATfSO  SURTACB  THREE  TOLD  WITBIN  THB  FIHE-BOX.      The  bcud  in  the  tubeS 

enabies  them  to  yield,  and  thus  relieve  the  joints  from  undue  strain,  caused  by  the  un« 
a^oal  expansion  and  contraction. 

The  heated  products  of  combastion  not  being  separated  by  passing  through  tubes,  as 
h  the  case  in  the  due  tabular  Boilers,  by  proper  appliances  combustion  is  maintained, 
among  the  tubes,  the  whole  length  of  the  Boiler. 

Of  one  of  the  Engines  constructed  with  the  Dimpfel  Boiler,  8.  M.  Felton,  Esq.,  Presi- 
dent of  the  Philadelphia,  Wilmington,  and  Baltimore  Railroad  Company,  in  his  Annual 
Keport  for  the  year  ending  November  30^  1S58,  says : 

**The  Dimpfel  Engine,  Daniel  Webster,  has  run  [the  Great  Express  Train]  daring  the 
year,  32,786  miles. 

Cost  of  Coal  consumed,  •  .         $  1973'15 

Cost  of  Wood  for  kindling,  .  .  167*70 


Total  co9t  for  fuel,  $2140-86*' 

Coet  per<  mile  ran  6  52-IOQ  ceote*  *'  Average  number  of  cars  down,  0} — average  num- 
ber of  cars  up,  10." 

Wilmington,  July  9,  1858. 
8.  M.  r«i.TOH,  Esq.— Dear  9\t: — ^The  [Dimpfel]  Engine  Henry  Clay,  ran  7i  [trial] 
tripe  ID  Juffie,  1868,  between  Pfailadelpbia  and  the  Sosquehanna  River,  940  miles.  *     * 
[^e/  per  mile*  20  49-100  lbs.<    Co&l  ceet  per  mile  ran,  8  8-10  cents.    Average  cars  each 
fay,  seven  long  cars^  passenger  train. 

Wm.  Stsarits,  Master  Machinist  P.  W.  So  B.  R.R. 
For  farther  information,  address,  F.  P.  DIMPFEL,  P|Iila9bi.phia, 

REPORT  of  the  COMMFTrEB  appointed  by  the  FRANKLIN  INSTITUTE 

to  experiment  on 

•HE  STRENGTH  OF  MATERIALS  EMPLOYED  IN  THE  CON- 
SIRUC riON  OF  STEAM  BOILERS, 
Illustrated  with  10  Copperplates.    Price,  $1'50« 
A  few  copies  can  be  had,  on  application  to 

Wil-LIAM  HAMILTON,  i4c/ii«ry. 

Hall  of  the  FimnkUn  institute. 
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FOWLER  &  WEILS, 

ACi^NTS  FOR  OBTAINING 
AMERICAN  AND  FOREIGN  PATENTS, 
Xo.  308  BROADWAY,  NEW  TOSX. 

L.  N.  FOWLER,  S.  R.  WELLS. 

THOMAS  p.  HOW,  AUonef. 


•^^sV 


While  we  transact  generall)'  business  of  every  description  relating  to 
applications  for  Patents,  we  invite  ihe  patrooage  of  the  public,  more 
especially,  in  contested  eases,  particularly  those  of  appeal  and  inter- 
ference. In  examining  an  application  which  has  been  rejected  in  the 
hands  of  other  Agents,  we  usually  charge  a  fee  of  live  Dollars;  andif 
on  such  examination  we  deem  it  tenable,  we  will  in  most  cases  prosecute 
it  on  supplementary  proceedings,  on  being  secured  the  payment  of  a 
suitable  fee  upon  the  issue  of  the  Patent. 

PALMER'S  ARMTnD  LEG. 

Mb,  Paiw er  has  the  pleasure  of  aoTiouncing  that  he  ham  completed  the  IvTwnov 
of  the  Abx  ;  and  be  believes  it  to  be  at  least  equal  in  all  respects  to  the  PatsstLk- 
To  secure  Abms  within  six  months,  orders  should  be  seat  uamedimidy^  as  bnadredtol 
~  applications  are  now  on  file. 


Tiw  A«w  and  Hash  ittilate  Ihe  vatQ- 

UGG&ARi*.I   ]       Jf*!  ones  very  nearly  in  appearance  u^ 

^U  DJ  oJ^^^M  motion— all  the  joints  being  copied  with 

^^  _         ^   (v^i^rs  ^"^^'^  precision,  and  rendered  nsefaltsUL 

^PHIIjADSXiPIIIA  .n»S  extent  hitherto  onapproacbted. 

PALMER'S  PATENT  LEG 

Has  been  exhibited  at  thiity  Exhibitions  of  distingalshed  ficientifie  societies,  in  coBp»| 
tition  with  aH  other  substitates,  and  has  lu  vm%r  urstAVCx  beeti  Aedafed  ••wi  mt 
artificial  limb  extant. 

In  addition  to  thirty  Gold  and  Silver  Medals  (or  first  premiums^  awarded  the  Inwntori 
by  Scientific  Societies  in  the  United  States,  he  was'(by  iho  unanimous  approval  nfiiin- 
Urnationai  CouacU  of  ^iistisgoiahed  Surgeons,)  boaoced  with  thn  aw&i4  of  the 

PRXZIi  MSB  AL9 

M  the  WORLD'S  EXHIBITION,  in  London  (IS^i;,  and  also  with  the 

SILVER  MEDAL, 

(Only  Pirst  Class  Prize,;  at  the  New  York  CrysUl  Palace  (1853),  for 
"TliB  BEST  ARTIFICIAL  LBQ." 


"THE  BANE  AND  ANTIDOTE^' ; 

Is  the  title  of  a  Journal  published  for  gratuitous  d^istrlbution  amonj  Siugeons,  tad  ?»• 
sons  who  have  suffered  amptttalion  of  limbs.  The  pumphlet  will  be  sent,  posUge  piWf 
to  every  applicant.  Address, 

*     '  '  ^ntANK.  PALMER,  Surgeon-Artist, 

Id20»  Chesnat  Street,  Philadelphia,  Pi. 
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For  th«  Journal  of  the  Franklin  Institata. 

Steam  and  its  Condensation.    By  Thomas  Prossbb,  0.  E. 

(Continued  from  page  80.) 
CHAPTER  VIII — PART  II. 

The  second  part  of  my  subject — the  surface  required  for  the  con- 
densation of  steam — was  not  determined  by  the  experimentSy  further 
than  the  previously  recorded  fact,  that  it  was  greatly  exceeded  in  the 
Apparatus  used ;  it  amounted  to  47  stiperficial  feet,  or  nearly  half  the 
boUer  water-heating  surface.  I  have  no  doubt  that,  with  thin  steel, 
instead  of  iron  tubes,  one -fifth  will  be  found  sufficient.  The  founda- 
tion of  this  belief  is  to  be  found  in  the  fact  that,  when  the  condensing 
water  was  at  55°  F.,  the  steam  water*  was  frequently  below  100°  F., 
instead  of  being  about  200°  F.,  which  is  the  ordinary  temperature. 

If  the  steam-water  can  be  forced  into  the  boiler  at  this  latter  tem- 
perature, the  heater-condenser  may  be  dispensed  with ;  but,  to  insure 
the  action  of  the  feed  pump,  it  appears  desirable  that  the  water  in  the 
reservoir  be  at  a  temperature  of  some  20°  to  80°  F.  below  that  of  the 
saperinoombent  steam,  for  the  purpose  of  insuring  solid  water. 

^  I  beg  laare  to  be  allcfwed  tlie  nae  of  the  Ibllofwlng  terms  tar  the  sake  oT  brerityi  and  to  avoid  rapetitioDas 
BimmwaUr      tor  condensed  ateam  or  water  of  condensation. 
FiUontige  tor  the  steam  space  displacement  of  the  piston. 

CtMrnmos         tor  the  space  at  each  end  of  the  cylinder  beyond  the  piston  range. 
J^ttagtt  for  the  steam  passage  from  the  catK>ir  to  the  cylinder. 

Lioka^  Jbr  the  steam  leakage  by  the  piston  and  ezhanst  port. 

tbtal  Fmttr      tor  the  mechanical  power  developed  by  conTertIng  one  pound  of  wmtar  from  tha  bolt 
ing  point  into  steam.— See  this  Jitmnai,  toI.  IzxtI.  (8d  SarlesJ^  p.  7. 

Tail.  XXXVm.— Thibo  Siuis.— No.  4.— GcTOBia,  1859.  19 
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Still  it  may  be  a  question  whether,  on  board  a  ship,  it  is  worth  the 
space  occupied ;  I  believe  it  will  always  be  found  so,  as  the  space  oyer 
the  distilling  condenser  can  seldom  be  appropriated  to  any  other  pur- 
pose; and,  moreover,  the  apparatus  appears  not  liable  to  the  least 
deterioration,  or  to  give  the  slightest  trouble,  so  far.  In  fact  the  whole 
condenser  and  boiler  may  claim  the  same  immunity;  for,  after  eighteen 
months  in  one  case,  and  more  than  two  years  in  another,  of  constant 
use,  not  the  slightest  trouble  or  difficulty  of  any  kind  has  occurred. 

One-tenth  part  of  the  boiler  water-heating  surface  will  be  sufficient 
for  the  heater-condenser,  and  the  same  for  the  still-condenser,  of  a 
sea-going  steamer  requiring  distilled  water  for  the  use  of  the  ship. 

These  questions,  however,  have  not  been  determined  experimentally, 
on  account  of  the  want  of  steam  to  test  the  power  of  the  condenser, 
and  therefore  some  modification  may  be  found  desirable  hereafter;  but 
the  paramount  consideration,  the  %wpply  of  diatilled  water  to  recupe- 
rate the  waste  from  the  boiler,  is  placed  beyond  a  doubt,  even  if  that 
waste,  including  as  it  does  all  the  steam  condensed  in  the  cylinder,  be 
three  times  the  amount  which  we  know  it  has  not  exceeded.  It  may 
surprise  many  to  be  told  what  the  amount  of  this  waste  of  boiler  water 
really  is.  In  the  ^^  Fulton  "  and  '^Arago  *'  I  have  the  best  authority 
for  stating  it  to  be  25  per  cent.,  for  their  surface  condensers  would 
supply  but  three  out  of  the  four  boilers  with  fresh  water,  even  when 
the  boilers  and  condensers  were  comparatively  new. 

Of  the  "/San  Jacinto**  with  her  old  copper  boilers  "in  good  con- 
dition,"* and  not  two  years  old,  and  with  new  condensers,  it  was  said, 
*'  The  condensers  performed  well,  furnishing  more  than  enough  fresh 
water  for  two  out  of  the  three  boiler8."t  I  quote  the  exact  words  which 
will  some  day  be  read  with  astonishment.  If  this  is  ^^ performing  toeU" 
it  makes  rather  an  interesting  inquiry  of  what  performing  bad  means. 

How  much  more  than  two-thirds  of  the  steam  was  returned  to  the 
boiler  as  fresh  water,  we  are  not  informed,  but  presume  it  was  not 
three-fourths.  In  fact  these  expensive  boilers  were  a  wreck  in  four 
years  afterwards,;]:  having  been  in  commission  but  five  and  a  half 
altogether. 

This  waste  of  water  is  almost  entirely  from  the  boiler.  The  steam- 
water  from  condensation  in  the  cylinder  is  too  valuable  to  be  thrown 
away,  and  as  to  superheating  the  steam  sufficiently  to  prevent  it,  that 
is  impossible,  without  incurring  the  greatest  danger  and  encountering 
difficulties  as  great  if  not  greater  than  that  to  be  overcome. 

The  first  part  of  this  chapter  closed  with  showing  an  evaporation 
equivalent  to  12  pounds  of  water  with  1  pound  of  coal.  Of  that  12 
pounds  of  water,  however,  I  claim  but  10  pounds  as  bona-fide  steanij 
after  it  had  left  the  cylinder  and  entered  the  condenser.  It  does  not 
follow,  however,  that  the  remaining  2  pounds  were  wasted,  and  there- 
fore have  to  be  restored  to  the  boiler,  for  the  half  of  that  had  its  equi- 
valent in  superheat  of  the  steam,  and  therefore  we  have  only  actually 
to  provide  for  the  other  half,  or  about  8*2  per  cent.,  which,  as  before 

•  Jour,  of  Franklin  lart^  toL  28  (8d  SedeeX  p.  128. 

t  Ibid,  p.  130.  X  ^^^  vol*  38  (3d  SeriM),  p.  & 
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stated,  wag  the  real  deficiency  of  every  kind  and  from  every  soarce, 
a  deficiency  which  is  less  than  one-third  the  ability  of  the  distilling 
condenser  to  make  good* 

CHAPTER  Vin — PART  in. 

Having  disposed  of  the  equivalent  of  one  pound  of  water  converted 
into  steam,  as  superheat  in  the  whole  body  of  the  steam  generated, 
and  of  one  pound  of  water  which  disappears,  whether  as  water  or  as 
steam,  we  come  to  that  of  the  ten  pounds  of  pure  steam  as  I  contend 
the  remainder  to  be.  If  not  pure  steamy  the  test  to  which  I  shall 
submit  it  will  soon  discover  it,  and,  at  the  same  time,  fully  test  the 
accuracy  of  the  forthcoming  Report  of  the  Board  of  Inquisition,  for 
that  in  its  most  objectionable  form  is  its  character. 

Personally,  I  have  the  greatest  respect  for  the  individual  members 
of  that  board,  and  for  the  faithful  and  able  manner  in  which  the  ex- 
periments were  conducted.   But  the  objectionable  part  of  the  proceed- 
ings is  (in  accordance  no  doubt  with  red  tape  precedents  and  oflScial 
dignity)  that  the  Report,  instead  of  being  submitted  to  the  person  sup- 
posed to  be  individually  more  particularly  and  understandingly  inter- 
ested therein  than  any  other,  is  ^'/u(2  from  hie  eighty''  and  sent  off 
to  one  who  is  not  necessarily  supposed  to  know  or  to  care  anything 
about  it ;  so  that  if  there  are  any  damning  errors  in  the  Report,  they 
are  discovered  too  late  to  be  amended,  and  '^ Ruin''  may  sign  as  one 
of  the  board.    Is  it  too  much  to  imagine  that  a  Board  composed  of 
U.  S.  Marine  Engineers  may  fail  to  appreciate  at  its  true  value,  an 
invention  necessarily  new,  unknown  and  untried,  which  upsets  the 
whole  theory  in  which  they  have  been  educated,  and  sacrilegiously 
.  tears  away  the  air-pump  from  the  shrine  in  which  its  idolizers  have 
placed  it  ?    Had  there  been  discussion  in  open  court  on  all  debatable 
subjects,  surely  the  Report  could  not  have  suflfered  in  eflBcacy  from 
that  cause,  and  I  should  have  no  need  to  lay  this  anchor  to  windward. 
As  I  do  not  intend  to  leave  anything  to  mere  imagination,  I  have  care- 
fully measured  the  cubical  contents  of  the  steam  engine,  for  the  pur- 
pose of  ascertaining  the  amount  of  steam,  that  is  to  say  of  the  ten 
pounds  which  is  effective,  premising  that,  excepting  the  salvage  of  the 
exhaust  steam,  all  which  is  used  in  clearance  and  passages  is  loet^ 
whether  working  with  or  without  expansion,  provided  the  calculation 
be  made  at  the  end  of  the  stroke. 

The  cut-off  does  not  entirely  regulate  the  expansion,  but  it  is  the 
whole  steam  which  passes  it  up  to  the  period  of  cutting  off,  and  which 
of  course  includes  not  only  the  due  portion  of  the  pistonage,  but  also 
that  of  the  whole  of  the  clearances  and  passages. 

In  the  case  in  question  the  steam  was  cut  off  at  5*076  in.  of  the  18  in, 
stroke,  or  as  1  to  8*5461,  but  the  real  steam  expansion  is  as  1  to 
2*778527.  The  former  represents,  at  the  moment  the  steam  is  cut 
off,  the  proportion  which  the  pistonage  then  bears  to  the  whole  pis- 
tonage, Yus :  as  .2909757  ft.  to  1*0818288  cubic  feet,  while  the  other 
represents  the  proportion  which  the  whole  steam  which  has  passed  the 
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eut-off  valre  at  tbe  same  moment,  bears  to  the  whole  capacity  of  the 
cylinder,  clearances  and  passages  combined,  viz :  as  -4165548  ft  to 
1157407  cub.  ft. 

Without  expansion  the  ^^  abstract  practical  value  "  of  the  steam 
irhich  it  is  the  object  of  this  portion  of  our  paper  to  elucidate,  is  re- 
duced by  three  causes.  First,  the  clearance  and  passages ;  second, 
the  leakage ;  and  third,  the  back  pressure  of  the  steam  upon  the  piston. 

Cub.  in.       Cub.  ft 
The  Pistonage  per  double  stroke  is         .        •     1783  a  1*0318288 
**  *<         clearance,  and  paBsages,*     •  87  a    •0503472 

ToUls,  1870  B  1-0821760 

The  steam  engine  made  21,600  double  strokes  (in  8  hours)  with  2565 
&>s.  of  steam,  that  being  the  weight  of  steam-water  actually  caught. 
It  was  found  upon  trial  with  the  fly-wheel  of  the  engine  scotched, 
that,  about  five  per  cent,  was  lost  by  leakage.  We  have  therefore  to 
account  for  ninety-five  per  cent.,  or  2436*75  fi>s.  of  the  steam-water, 
as  having  been  working  steam,  and  therefore 

o^QOT     /l-0821760,21600x     ..    -   ,    .       v        , .       ,  .  ., 

9'5927-»  (  oAoa.'TP: ] cubic  feet  of  such  working  steam  weighs 

1  9>.,  corresponding  with  45*5  &>s.  per  square  inch  of  pressure,  and 
185**  C.  of  temperature. 

Steam  at  this  pressure  has  a  total  power  equal  to  lifting  1  ft. 

62-916  feet,  but  only  .958477=(J-;^||^\of  it  is  available. 

The  back  pressure  upon  the  pbton  was  16  fts.  per  square  inch,  which 
leaves  an  unbalanced  steam  pressure  of  29*5  =  (45*5—16)  fts.  per 

(29'5\ 

is  available  in  work  done,  or  of  the  whole  working  steam  etfective  in 
work  done  -618188  » (-958477 X -648352).  Taking  the  whole  lOfts. 
of  steam  which  entered  the  cylinder,  only  -5872786  was  available  in 

T  J          TT              1.                1-1  io^«     /•5872786,62,916\ . 
tpork  done.    Hence  we  have  h.  p.  ll-19oo«a  ( '    -i jfrom 

the  evaporation  of  lOfts.  of  water  with  1  ft.  of  coal  per  minute.  This 
is  but  -898122  &>s.  of  water  per  minute  per  H.  p. 

The  coal  was  therefore  5-35873  lbs.  per  hour  per  H.  p.,  and,  as  the 
coal  used  was  82  fts.  per  hour,  the  power  developed  was  (82-J.5-35873) 
-6-97156  H.  P. 

In  order  to  show  the  extravagance  in  fuel  by  using  steam  of  so  low 
a  pressure,  we  will  calculate  the  known  certain  e£fects  of  applying  the 
steam  at  160  fi>s.  pressure  per  square  inch,  with  the  same  back  pres- 
sure as  before,  viz :  16  fts.  to  the  square  inch. 

We  have  available  as  before  -958477,  and  hence 

-i^  >iiic      /•958477,  lij,  -95,  70,481\  «,    ^  ,  ,  ,,,. 

H.  P.  17-4115  —  ( 33  000   — J  ^^^^ 

pressure  is  equal  to  lifting  1 9).  70*481  feet,  -95  of  which  is  available 

*  Tbim  Ifl  a  MlTtc*  from  thii  in  the  ezhaait  ateam,  which  I  ha?*  not  thought  irorth  detectiag. 
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as  before.    Now,  17*4115  H.  p.  by  tbe  evaporation  of  10  fcs.  of  water 
with  1  fi>.  of  coal,  is  '57483  fts.  of  water  per  minute  per  H.  p. 

The  coal  8*446  fi>s.  per  hour  per  H.  p.;  and,  as  that  is  calculated  as 
before  at  S2fi»s.  per  hour,  the  power  developed  is  (82-f3*446)«i  9-2861 
H.  p.,  or  more  than  50  per  cent,  of  increase,  by  merely  increasing  the 
pressure  of  the  steam,  which  pressure  is  perfectly  safe,  as  any  com- 
petent person  will  declare,  after  an  examination  of  the  boiler. 

Comparative  Analytical  Development  of  Power  by  the  Two  Pressures* 
Full  preuure  of  the  working  fteam  per  sq.  iiu  in  Ibsi,  46-5  160 

Unbalanced  preasure  of  the  working  ateain        "  89*6  144 


Loaa  by  cylinder  leakage. 

**  M      paaaagea  and  clearancea, 

*■      back  presaure  upon  piaton, 

ATAiIable  in  work  done. 


Gain  in  total  power,  by  increaae  of  preaaare. 
Total  coat, 


•50 

•44 

3*19 

6  87 


•60 

•44 
•91 
9  13864 

10*98864 
•98264 


10.  10. 

I  must  now  close  this  chapter,  reserving  for  another  the  considera- 
tion of  expanded  steam,  which  is  of  sufficient  importance  to  claim  one 


to  itself. 


(To  be  Continned.) 


Simple  Method  of  Calculating  JEarthwork.* 

To  the  Editor  of  the  Civ,  Eng*  and  Areh.  Journal, 

In  your  May  number,  A.  S*  W.  describes  a  method  of  calculating 
the  contents  of  cuttings,  and  asks  if  it  has  ever  been  previously  used. 
I  may  inform  you  that  the  same  method  has  been  used  by  me  for  some 
years,  but  I  never  looked  upon  my  application  of  it  as  a  di9eoveryj  for 
I  thought  it  would  be  sufficiently  obvious  to  any  person  with  a  slight 
knowledge  of  mathematics,  who  might  have  frequent  occasion  to  mea- 
sure irregular  solids. 

The  method  was  first  suggested  to  me  in  1846,  when  investigating 
the  proper  system  of  ascertaining  the  cubic  contents  of  walls  built  to 

F 


Pig.  1.  Fig.  8. 

support  the  slopes  of  embankments.  I  was  then  engaged  in  forming 
reservoirs  at  Whittle  Dean,  for  the  water  supply  of  iSewcastle-upon- 
Tyne.  The  walls  of  our  grating  tanks  were  of  the  form  shown  in  thf 
two  figures :  Fig.  1  being  an  elevation  of  the  wall,  and  Fig.  2  a  section 
of  the  same  at  k. 

•  From  tha  LondoB  Olr.  Inf.  and  Areh.  Jov.»  Jvly,  1859. 
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The  tipper  surface  of  the  walk,  or  where  they  coincided  with  the 
slope  of  tne  embankment,  as  on  c,  p,  b,  f,  was  of  uniform  breadth,  the  face 
was  perpendicular,  and  the  back  battering.  In  measuring  the  contents 
of  the  triangular  portion  D,  B,  a,  it  seemed  at  the  first  glance  that  a 
near  approximation  would  be  attained  by  multiplying  the  length  dg, 
by  half  the  heieht  b  g,  and  this  again  by  an  average  thickness  found 
by  taking  one-third  of  the  sum  of  the  thicknesses  at  the  angles.  I  socmi 
found  that  not  an  approximation  only,  but  the  exact  contents  was  the 
result.  Subsequent  investigation  showed  me  that  this  method  was  co» 
incident  with,  and  directly  deducible  from,  the  prismoidal  formula. — 
For  let  us  call  a,  &,  and  c,  the  thickness  at  D,  E,  and  G  respectiyely, 
Z=the  length  d  g;  A  =  the  height  bg. 

For  wider  application  I  take  a  different  symbol  for  the  thickness  at 
each  angle.  Then  ^'  the  sum  of  the  areas  of  the  ends  added  to  four 
times  the  area  of  the  middle  seeiioUy  and  multiplied  hy  one-sixth  of  the 
length  mil  give  the  contents.** 

Area  at  ]>==aXo  =  o.     AreaatBGa— -  A. 

Four  times  area  of  middle'section  n4  x  }  f""o~  +  "T")  5"*  (^"^ — 5"  J  * 

Content  =  Lo+  i^a  +  ^)h  +  -^  A  J  x- g"  ^  T 

which  last  expression  is  the  method  of  A.  S.  W. 

The  prismoidal  formula  admits  of  very  wide  application,  and  I  find 
it  useful  in  calculating  the  contents  not  only  of  cuttings,  but  of  conic 
and  pyramidal  frustrums,  and  in  various  ways. 

JETexhamy  May  10,  1859.  T.  D.  Ridlkt. 

The  applicability  of  the  prismoidal  formula  to  cones,  wedges, 
spheres,  ac,  is  shown  by  Mr.  Ellwood  Morris,  Civ.  Eng.,  of  Phila- 
delphia, in  the  Journal  of  the  Franklin  InstittUe^  vol.  xxiii,  page  241, 
year  1852.  The  application  to  embankments  and  excavations,  the 
measurements  of  masonry,  &c.,  has  been  general  on  our  public  works 
from  the  date  of  their  commencement.  £d.  Jour.  Fr.  Inst, 


On  the  Relative  Values  of  Coke  and  Coal  in  Locomotive  Fngine^.* 
By  Benjamin  Fothergill. 

(Continued  from  page  164.^ 

Mr.  John  Braithwaite,  having  been  called  upon  by  the  Chairman, 
said  that  haying  the  intention  at  some  future  time  to  bring  forward 
Bome  views  of  Us  own  in  reference  to  combustion,  he  must  decline  en- 
tering fully  upon  the  subject  that  evening.  He  had  listened  with  mt* 
tention  to  the  remarks  of  the  last  speaker,  and  there  were  several  of 
his  views  which,  in  the  paper  that  he  hoped  to  be  allowed  to  bring 
before  the  Society  at  a  future  period,  he  should  endeavor  to  contro- 
vert.   Whether  it  was  a  question  of  using  coal  or  cokci  he  belioTed 

•  tiem  tiM  Jow.  or  tlM  Sooletj  of  Artb  »•.  na 
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Ae  present  arrangement  of  famaees  and  the  manner  of  producing 
oomboation  were  very  far  behind  what  he  hoped  would  ultimately  be 
arrived  at.  He  thought  that,  ere  long,  the  boilers  of  engines  would  be 
constructed  of  a  different  form,  so  as  to  produce  more  efficiently  the 
draft  in  the  furnace,  not  precisely  after  the  plan  which  he  (Mr.  Braith- 
waite)  brought  forward  in  1829,  but  such  an  improvement  upon  it  that 
the  combustion  would  be  steadily  carried  on  and  the  gases  essential 
to  the  generation  of  steam  would  be  given  out  without  the  use  of  the 
diffuser  to  which  allusion  had  been  made.  This  principle  had  been 
carried  out  in  the  caloric  engine,  and  had  been  found,  so  far,  success- 
ful. 

The  Chairman  was  gratified  to  hear  that  it  was  Mr.  Braithwaite's 
desire  to  give  them  the  benefits  of  his  practical  experience  in  these 
matters. 

Mr.  Bbaithwaite  would  be  glad  to  do  so,  and  for  that  reason  he 
would  not  then  forestall  any  thing  he  had  to  say. 

Mr.  John  Bethell,  being  called  upon  by  the  Chairman,  said  he 
did  not  feel  himself  competent  to  say  much  upon  this  point,  because 
the  paper  was  chiefly  directed  to  locomotive  engines,  of  which  he  had 
had  little  or  no  experience.  He  might,  however,  make  an  observation 
with  reference  to  the  general  question  as  to  the  comparative  merits 
of  coal  and  coke.  He  confessed  he  did  not  think  the  paper  had  suf- 
ficiently entered  into  it.  Some  years  ago  it  was  stated  at  the  scienti- 
fic institutions,  that  the  coke  made  from  a  certain  quantity  of  coal 
would  give  the  same  amount  of  heat,  and  evaporate  just  as  much  water, 
as  the  coal  from  which  it  was  made.  He  believed  that  was  a  theory 
which  was  advocated  in  that  room  some  years  ago,  by  his  friend,  Mr. 
George  Lowe.  He  (Mr.  Bethell)  confessed  he  was  astonished  at  that 
theory,  for  when  they  observed  the  great  heat  that  was  generated  in 
converting  coal  into  coke,  it  seemed  very  remarkable  that  the  coke 
should,  after  being  subjected  to  that  process,  give  as  much  heat  as 
the  coal  itself.  He  had  burned  many  thousand  tons  of  fuel  in  the  sta- 
tionary engines  of  his  manufactories,  and  after  some  consideration  of 
the  subject  it  was  clear  to  him  that  the  difference  arose  entirely  in 
the  mode  of  burning  the  fuel.  It  was  possible,  no  doubt,  to  construct 
a  furnace  which  would  give  coal  no  advantage  over  coke.  The  real 
point  was,  the  proper  construction  of  the  furnace.  It  was  excessively 
simple  to  burn  coke  when  operated  upon  by  a  strong  draft,  so  as  to 
get  all  the  heat  out  of  the  carbon  which  it  contained ;  but  it  was  not 
so  simple  to  burn  coal,  because  this  involved  two  operations ;  they 
bad  to  burn  the  gases,  which  required  one  mode  of  treatment,  and 
the  carbon,  or  coke,  which  required  another  mode  of  treatment.  He 
confessed  he  had  not  yet  seen  any  plan  which,  in  his  opinion,  was 
perfect  for  carrying  out  his  ideas  of  burning  all  the  gas  and  all  the 
carbon.  The  plan  laid  before  them  that  evening  appeared  to  him  very 
complicated.  In  France  and  Belgium,  where  they  burnt  a  great  deal 
of  coal,  as  well  as  a  patented  fuel  which  contained  more  gas  than  coal, 
they  had  a  simple  apparatus  for  doing  it,  and  they  carried  out  the 
process  in  the  locomotive  engines  without  producing  so  much  smoke 
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as  he  liad  met  with  on  railways  in  this  country*  He  would  not  then 
describe  it  in  detail,  but  it  was  a  simple  arrangement  of  the  fire-box, 
which  allowed  air  to  pass  in  over  the  fire.  Ue  had  hoped  the  paper 
would  have  gone  more  into  the  general  question,  and  not  have  been 
confined  to  one  description  of  locomotive.  There  were  many  locomo- 
tives as  well  as  fixed  boilers  working  in  this  country,  in  which  various 
plans  were  adopted,  by  which  the  gas  from  coal  was  more  or  less  burnt, 
though  not  always  efficiently.  With  regard  to  the  analyses  before  them, 
he  confessed  he  was  astonished  at  them,  and  he  could  hardly  believe 
them  to  be  correct.  It  was  easy  to  take  an  analysis  of  the  composition 
of  coal,  but  the  ascertaining  how  much  water  a  certain  fuel  would  evapo- 
rate was  a  different  matter,  as  apparatus  specially  adapted  to  the  dif- 
ferent kinds  of  fuel  was  necessary  in  order  to  obtain  reliable  results. 
If  they  were  using  an  apparatus  to  burn  coal  which  contained  the 
gases  as  well  as  the  carbon,  they  must  have  an  apparatus  in  which 
the  air  came  over  the  fire,  and  if  the  same  apparatus  was  used  for 
burning  coke  it  would  not  answer.  Hence  they  found  it  stated  in  the 
table  before  them  that  1  fi>.  of  Ramsay's  coal  evaporated  15  Sbs.  of 
water,  whereas  1  fi>.  of  coke  evaporated  only  12  9bs.  of  water.  He  be- 
lieved if  the  coke  were  used  with  a  proper  apparatus  it  would  evapo- 
rate more.  Again,  they  found  it  stated  that  the  Merthyr  coal,  which 
contained  89  per  cent,  of  carbon  and  4  per  cent,  of  hydrogen,  or  93 
per  cent,  of  heat-giving  properties,  evaporated  only  14  Ifos.  of  water 
per  pound  of  coal,  whilst  Ramsay's  coal,  which  contained  only  90  per 
cent,  of  heat-giving  properties,  evaporated  15  fts.  of  water.  That,  to 
a  theoretical  man,  seemed  an  absurdity,  and  showed  that  in  all  ex- 
periments as  to  using  fuel  for  the  evaporation  of  water,  everything 
depended  upon  the  manner  in  which  the  fuel  was  used.  The  Welsh 
ooal  owners  had,  for  a  long  time,  contended  that  their  coal  would 
evaporate  a  larger  quantity  of  water  than  the  Newcastle  coal ;  latterly, 
however,  the  ISewcastle  gentlemen  had  asserted  that  their  coal  would 
evaporate  more  water  than  the  Welsh  coal ;  but,  to  his  mind,  such 
statements  ought  to  have  no  weight  unless  each  description  of  coal 
was  used  with  an  apparatus  especially  suited  for  it.  Then  came  the 
question,  whether  the  apparatus  which  was  suitable  for  any  particular 
description  of  coal  could  be  practically  adapted  for  general  use  with 
steam  boilers*  That  was  a  matter  which  they  all  knew  to  be  one  of 
considerable  difficulty.  They  could  easily  construct  a  small  experi- 
mental apparatus,  but  they  might  not  be  able  to  apply  it  when  coal 
was  burnt  in  masses  for  heating  large  boilers.  He  did  not  think  the 
meeting  was  in  a  condition  to  argue  this  question  upon  the  data  given 
in  the  paper  before  them,  or  to  enter  into  it  in  a  way  that  its  great 
importance  deserved. 

Mr.  Geo&ge  Lowe,  F.  R.  S.,  said,  although  he  was  not  a  locomo- 
tive engineer,  yet  he  had  been  connected  with  the  combustion  of  coal 
and  coke  in  London  for  the  last  thirty  years.  He  agreed  with  Mr. 
Bethell  that  there  were  anomalies  in  the  tables  before  them,  which 
were  most  perplexing.  Some  of  those  anomalies  had  been  already 
referred  to,  and  in  one  instance  it  was  evident  that  there  was  some 
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mistake,  yiz :  in  the  statement  that  there  was  more  sulphur  in  coke 
after  it  had  undergone  the  carbonizing  process  than  in  the  coal  itself. 
As  gas  men  they  knew  that  when  the  gas  was  evolved  from  the  coal  a 
certain  amount  of  lime  was  wanted  to  get  rid  of  the  sulphur  which 
came  out  of  the  coal  during  the  process ;  and  therefore  he  thought 
there  must  be  some  error  in  the  analyses  before  them.     The  point, 
however,  to  which  he  most  desired  to  address  himself  was  with  refer- 
ence to  a  statement  which  Mr.  Bethell  had  noticed  as  having  been 
made  by  him  (Mr.  Lowe)  on  the  occasion  of  the  reading  of  a  paper 
upon  this  subject  by  Mr.  Apsley  Pellatt  when  he  had  the  honor  of 
occupying  the  chair.     On  that  occasion  he  begged  to  state  he  gave 
the  general  opinions  of  the  books — of  the  schools — rather  than  his 
own.     They  all  looked  up  to  Mr.  Apsley  Pellatt  as  a  tolerably  good 
chemist  and  a  close  reasoner,  and  that  gentleman's  experiments  upon 
the  relative  value  of  coal  and  coke  for  the  purposes  of  his  immense 
manufactory  had  been  of  the  most  beautiful  and  satisfactory  kind. 
Mr.  Apsley  Pellatt  would  work  one  week  or  a  fortnight  with  coal  and 
the  next  with  coke  made  from  the  same  amount  of  coal,  and  he  had 
shown  that  in  every  instance  the  work  in  his  manufactory  was  done 
as  well  with  the  coke  produced  from  a  ton  of  coal  as  with  the  coal 
itself.    There  were  eminent  French  chemists  who  confirmed  Mr.  Pel- 
latt's  views,  which  were  further  confirmed  by  some  experiments  made 
at  Philadelphia;  and  it  was  to  be  remarked  that  whilst  Mr.  Apsley 
Pellatt  was  working  upon  a  large  scale,  the  French  chemists  on  small 
scale  in  a  laboratory,  and  the  Americans  on  another  scale,  and  he 
(Mr.  Lowe)  was  also  making  his  own  experiments,  the  results  of  all 
these  trials  seemed  entirely  to  coincide.     He  would  now  say  a  word 
or  two  upon  the  best  mode  of  conducting  the  combustion  both  of  coal 
and  coke.    The  English  locomotive  had  done  great  credit  to  the  skill 
of  our  engineers,  as  was  proved  by  the  fact  that  as  much  as  10  lbs.  of 
water  was  evaporated  with  lib.  of  coal;  and  there  was  every  hope 
that  mnch  higher  results  would  eventually  be  obtained.    Some  of  the 
experiments  recorded  by  Mr.  Fothergill  were  made  as  far  back  as 
1855;  but  the  French  engineers,  during  the  last  two  years,  had  made 
immense  progress  in  the  successful  introduction  of  coal  into  the  loco- 
motive engine.    After  all,  the  great  thing  was  how  to  conduct  the 
combustion  so  as  to  make  use  of  all  the  heat-giving  properties  contain- 
ed in  1  lb.  of  coal.  Mr.  Bethell  had,  no  doubt,  hit  the  point  in  stating, 
that  it  was  absolutely  necessary  that  a  certain  amount  of  air  should 
go  over  the  fire,  as  well  as  through  the  furnace,  to  produce  the  proper 
combustion  of  coal.    Very  little  air  was  wanted  to  go  over  the  furnace 
if  they  used  coke,  but  if  they  used  coal,  then  a  certain  amount  of  at- 
mospheric air  must  ^o  over  the  furnace  so  as  to  combine  with,  and 
promote  the  combustion  of,  the  hydro-carbons  and  other  imflammable 
matters,  which,  if  they  got  so  far  as  the  chimney,  went  off  in  smoke 
and  were  lost.    The  great  object  was  to  prevent  smoke  and  produce 
beat.     Many  years  ago  his  (Mr.  Lowe's)  father  conducted  one  of  the 
largest  malting  establishments  in  the  country,  and  the  whole  of  the 
heat  in  the  kilns  was  produced  by  the  bituminous  coal  of  Derbyshire. 
Ail  the  products  of  combustion  went  through  the  kiln,  and  if  any 
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smoke  had  been  prodaced,  five  minutes  would  have  sufficed  to  destroy 
a  very  large  quantity  of  malt.  For  the  last  thirty-five  years  there  had 
not  been  a  furnace  erected  by  him,  in  any  part  of  the  world,  from 
Lima  to  Calcutta,  in  which  the  principle  of  letting  a  certain  amount 
of  atmospheric  air  pass  over  the  surface  had  not  been  adopted.  Mr. 
Lowe  directed  attention  to  a  model  of  a  furnace  designed  by  him,  in 
1828,  which  had  remained  in  Berlin  for  many  years,  and  in  which  this 
principle  was  shown.  He  concluded  by  expressing  a  hope  that  Mr. 
Fothergill  would,  at  some  future  time,  favor  them  with  a  further  paper 
upon  this  important  subject. 

Professor  John  Wilson,  F.B.S.E.,  would  refer  to  the  comments 
of  Mr.  Bethell,  in  which  that  gentleman  challenged  the  correctness 
of  the  analyses  given  in  Mr.  Fothergiirs  tables.  He  apprehended  that 
Mr.  Bethell  imagined  these  to  be  practical  results,  but  he  (Professor 
Wilson)  believed  them  to  be  merely  theoretical  calculations,  based  upon 
the  possible  evaporating  power  of  coal  depending  on  the  quantity  of 
carbon   and  hydrogen  it  contained.     In  No.  1  of  the  tables,  the 
amount  of  carbon  and  hydrogen  contained  in  the  coal  was  90  per 
cent.,  and  in  No.  3  the  amount  of  those  elements  was  93  per  cent, 
and  yet  the  combustion  of  the  latter  gave  a  smaller  amount  of  eva- 
porating power  than  the  lesser  proportion  of  carbon  and  hydrogen  in 
No.  1.  If  Mr.  Bethell  would  bear  in  mind  the  vast  difference  be- 
tween the  power  of  hydrogen  and  the  power  of  carbon  to  generate 
heat,  he  would  readily  be  able  to  reconcile  the  difference  in  the  results 
obtained  in  the  two  cases,  which  depended  on  the  atomic  proportions 
in  which  these  two  substances  combined  with  oxygen.    He  thought, 
therefore,  the  surplus  of  carbon  in  the  second  case  would  be  more 
than  sufficient  to  account  for  the  difference  between  the  quantity  of 
water  evaporated  by  the  two  qualities  of  coal  respectively.    This 
brought  him  to  a  point  mentioned  in  Mr.  Clarke's  letter,  in  which 
that  gentleman  spoke  of  the  difference  between  coal  which  was  suit- 
able for  locomotive  engines  and  that  from  which  coke  was  made.    He 
stated  that  the  bituminous  coals  were  not  those  best  suited  for  these 
engines.    If  his  (Professor  Wilson's)  idea  was  right,  as  to  the  value 
of  fuel  depending  upon  the  amount  of  hydro-carbons  it  contained,  then 
the  more  highly  bituminous  the  coal  was  the  greater  would  be  its  eva- 
porative power.    Therefore,  if  they  burnt  coal  they  ought  to  get  that 
which  contained  the  largest  amount  of  bituminous  matter,  in  preference 
to  that   from  Wales  known  as  steam  coal.     Having  defended  Mr. 
Fothergiirs  analyses  so  far,  he  would  now  begin  to  challenge  them 
himself.     There  was  one  point  which  struck  him  as  rather  curioos. 
He  could  reconcile  the  difference  in  the  relative  quantities  of  sul- 
phur in  coal  and  coke,  for  when,  as  had  been  stated,  it  took  1\  tons 
of  coal  to  make  a  ton  of  coke,  it  was  possible  that  an  extra  amount 
of  sulphur  might  exist  in  the  coke;  but  he  could  not  understand  how 
coal  containing  2  per  cent,  of  ash,  could  be  converted  into  coke  contain- 
ing 7  per  cent,  of  ash  when  only  1^  parts  of  coal  went  to  make  one 
part  of  coke.    He  took  great  interest  in  the  question  of  the  introduc- 
tion of  coal  into  the  locomotive  engine,  and  he  should  hail  any  oontri- 
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tance  that  would  enable  the  locomotiye  to  consume  coal  with  the  same 
amoimt  of  comfort  to  the  pablic  as  thej  now  had  with  coke; 

Mr.  BbtheUi  thought  he  might  have  been  misunderstood  in  his  re- 
marks  in  reference  to  the  experiments  on  the  relative  heating  powers 
of  coal  and  coke;  The  point  he  desired  to  lay  stress  upon  was,  that 
he  could  not  understand  and  he  could  not  believe,  that  if  proper  ap- 
paratus had  been  used  for  burning  the  coke,  the  evaporative  power 
would  have  been  so  small  in  comparison  with  that  produced  by  coal. 

Mr.  Charles  Grbaves,  on  being  called  upon  by  the  Chairman, 
said  he  did  not  feel  himself  to  be  well  informed  upon  the  bearing  of 
this  question  as  to  locomotives,  and  the  paper  being  specially  applied 
to  locomotives,  it  was  only  in  reference  to  the  burning  of  fuel  in  that 
manner  that  it  was  open  to  much  criticism.  For  his  own  part,  in  com- 
paring the  efficiency  of  coal  and  coke  in  stationary  boilers,  and  with 
every  contrivance  for  husbanding  the  heat,  he  had  found  coke  had 
produced  greater  efficiency  than  coal.  He  had  tried  every  method 
for  raising  coal  to  the  full  efficiency  of  coke  by  weight,  but  he  had 
not  been  able  to  do  so  by  any  process  for  the  admission  of  atmospheric 
air.  He  had  taken  part  in  the  discussion  of  Mr.  Apsley  Pellatt's 
previous  paper  about  two  years  ago,  and  his  further  experience  con- 
firmed the  opinion  he  then  expressed,  that  the  superiority  of  coke  over 
coal  by  weight  was  from  12  to  14  per  cent.  In  point  of  price,  how- 
ever, coke  in  London  was  60  per  centJ*  dearer  than  coal;  there  was, 
therefore,  room  for  a  considerable  superiority  in  efficiency  by  weight 
of  coke  over  coal,  while  still  leaving  a  large  economy  in  money  in 
favor  of  the  latter.  There  was  one  point  about  which  he  should  like 
to  hear  a  little  more,  that  was  as  to  the  theory  of  the  coke  cutting 
the  tubes  of  the  boiler,  for  if  that  were  the  case  what  became  of  the 
coke?  Did  it  go  up  the  chimney  and  blow  away  as  solid  coke?  This 
point  had  yet  to  be  determined. 

After  some  remarks  from  Mr.  Duhgan  in  reference  to  the  analyses 
given  in  the  paper, 

Mr.  FoTHBRGiLL,  in  reply  upon  the  discussion,  said  he  had  been  en- 
tirely misapprehended  by  one  or  two  gentlemen  in  reference  to  the 
analyses  he  had  given.  These  analyses  had  been  made  in  the  labora- 
tory of  Mr.  Dugald  Campbell,  and  were  not  the  result  of  actual  ex- 
periment from  the  use  of  fuel  in  a  locomotive  engine.  With  regard 
to  the  statement  of  one  or  two  of  his  friends  that  he  had  not  brought 
the  general  subject  fully  before  the  meeting,  he  begged  to  state  that 
these  gentlemen  had  overlooked  the  object  of  this  paper,  which  he  had 
brought  before  the  Society  in  fulfilment  of  a  pledge  he  had  given  to 
communicate  the  results  of  experiments  in  which  he  was  engaged  as 
to  the  comparative  merits  of  coal  and  coke  as  applied  to  the  engine 
which  was  the  invention  of  Mr.  Beattie.  That  being  the  case,  it  would 
have  been,  he  considered,  quite  out  of  place  to  have  introduced  more 
modern  experiments,  in  order  to  confirm  the  results  obtained  at  that 
period.  With  regard  to  the  question  of  heating  the  feed-water  refer- 
red to  by  Mr.  Clarke  in  his  letter,  he  would  state  that  when  experiments 
were  first  made  with  Mr.  Beattie's  engine  that  contrivance  was  not 
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appended  to  it.  The  apparatus  then  nsed  did  not  enable  them  to  feei 
the  boiler  with  hot  water  at  gtarti^g,  bat  as  they  proceeded  on  the 
jonrney  the  temperature  of  the  water  became  higher ;  bat  in  the  modem 
contrivance  they  could  commence  the  journey  with  the  feed^water  at 
a  high  temperature*  With  regard  to  the  relatire  quantities  of  the 
fuel,  he  had  stated  that  1^  tons  of  coal  had  been  used  to  produce  1 
ton  of  coke;  in  some  instances  the  quantity  had  been  If  tons  of  coal  to 
produce  1  ton  of  coke ;  but,  in  order  that  there  might  be  no  misunder- 
standing upon  that  point,  he  had  put  the  calculation  into  the  money 
shape,  and  he  had  stated  what  the  result  was  without  taking  into  consid- 
eration how  much  coal  it  required  to  produce  a  ton  of  coke,  but  had  at 
once  given  the  cost  of  working  the  train,  which  he  thought  was  the 
legitimate  question  to  which  they  should  turn  their  attention.  He 
took  the  coal  furnished  at  a  given  price,  and  also  the  coke,  and  then 
instituted  a  comparison  between  the  two,  not  troubling  himself  about 
the  different  classes  of  coal  and  coke^  He  had  conducted  e;s:periment8 
for  the  Lancashire  and  Yorkshire,  and  the  East  Lancashire  Railway 
Companies,  but  there  was  not  time  to  apply  the  contrivance  for  heat- 
ing the  feed- water.  With  regard  to  the  blast-pipe  in  Mr.  Beattie'a 
engines,  they  had  to  increase  the  amount  of  air  to  soften  the  blast, 
for  if  they  had  a  powerful  blasts  they  then  got  an  over-heated  smoke- 
box.  He  never  knew  an  instance  of  that  upon  the  South  Western 
line  but  once,  which  was  during  a  heavy  wind,  when  they  had  a 
powerful  blast,  and  the  whole  of  the  steam  was  nsed  in  passing  up 
the  chimney.  The  remainder  of  the  questions  discussed  he  believed 
had  been  satisfactorily  answered  in  the  paper  itself,  and  he  begged  to 
thank  the  meeting  for  the  attention  with  which  they  had  listened  to 
him. 

The  Chairman  said  they  had  heard  a  most  interesting  paper,  and 
discussion  upon  it.  ATter  all  that  had  been  said  on  either  side,  they 
must  come  to  the  practical  question — whether  the  use  of  coal  or  coke 
was  the  most  economical,  as  well  as  the  best  mode  of  working  a  loco- 
motive. He  had  not  gathered  that  the  accuracy  of  Mr.  Fothergill's 
tables,  in  respect  of  the  comparative  economy  of  the  two  systems,  had 
been  impugned.  Experiments  with  the  engines  at  the  same  speed, 
and  for  the  same  distances,  had  been  tried,  and  the  result  was  as  Mn 
FothergiU  had  stated ;  and  unless  any  one  was  prepared  to  impugn 
that  statement,  the  case  must  be  considered  as  so  £ar  made  out.  Mr* 
D.  K.  Clarke  had  made  a  most  important  statement.  He  had  said 
that,  supposing  Mr.  Fothergiirs  experiments  to  have  been  clearly 
made  out,  there  would  be  a  saving  of  1  per  cent^  upon  the  aggregate 
railway  dividends  throughout  the  country,  or  no  less  than  <£3OO,0OO 
per  annum  upon  the  railway  capital  of  300  millions.  He  thought  the 
meeting  was  very  much  indebted  to  Mr.  FothergiU  for  his  simple, 
clear,  and  able  statement  of  a  very  difficult  and  interesting  question, 
and  he  hoped  at  some  future  period  that  gentleman  would  be  induced 
to  give  them  some  further  information  upon  the  subject.  He  was  sure 
the  Society  would  unanimously  pass  a  vote  of  thanks  to  Mr.  Fother* 
gill  for  his  very  interesting  paper. 


Digitized  by  VjOOQIC 


229 
AMERICAN  PATENTS- 


LIST  OF  AmWRIOAH  PAraiTTt  WHICH  IBSUBD  FBOM  JOLT  IS,  TO  AV«U8T  0,  ISM, 

OhCLUSITB J  WITH  EZKMPLIFIGATIONS. 
JULY  12. 

MO.  If oiA  OP  SrATnr9  Puis  me  Wraetm,  Pnu,  ifcc ;  E.  H.  Angumir,  New  Orl«uu,  Loaf sfauift. 

Claim— In  combiiiAtion  with  the  pilee,  the  fhuaee,  the  tleeTei^  snd  the  hraoee,  amiiged  m  mC  Ibrth. 
108.  Locsb;  S.  T.  Bacon,  Boston,  MaMaobnaetta. 

Oftim — ^The  conatmctioD  of  one  or  mora  piatona  or  diivan^  or  both ;  alaq^  one  or  more  holea  In  the  nH«^ 
iag  tumbler  or  aurroanding  cylintkr,  or  both,  aa  apeeifled. 
104.  Bank  aiid  Satb  Locsa;  &  T.  Bacon,  Boaton,  Maanchoaetts. 

Claim— lat,  Arreating  and  holding  the  tumbler  in  an  exact  locked  poaltion.  2d,  Preventing  the  dla- 
placement  of  the  tumbler  in  the  direction  of  unlocking  bv  meiuia  of  pina,  in  oombination  with  the  eliding 
bottom  key-hole  guard  and  the  tenona.  Sd,  PreTenting  the  diaplacement  of  the  tumbler  at  and  beyond  the 
locked  poeition,  by  meana  of  the  alotted  collar,  in  oombination  with  the  cylinder,  the  tumbler,  and  the  tum- 
bler pin.  4th,  Preventing  the  dieplacement  ol  the  tumbler  inwardly,  by  meaua  of  the  collar,  in  oombiniition 
with  the  cylinder  and  the  bolt  of  the  lock.  '5tb,  Enlarging  the  piaton  holea  throuriioat  the  lock.  6th,  Xn- 
larging  the  holea  in  both  tumbler  and  cylinder.  In  each  direction  IVum  the  dlriding  line  between  them.  Tth, 
Constructing  the  key>bole  guard  of  two  or  more  pieoea  of  metal  hardened.  8th,  Making  one  or  more  cham* 
bera  between  the  aeveral  parte  of  the  kej>hole  guard.  9th,  Dividing  the  air  chamber  or  chambera  with  one 
or  more  nitirrow  ridgee. 

106.  Lajim  ;  Joaeph  M.  Batchelor,  Foxcrofk,  Ifaine. 

Claim— The  arrangement  and  oombination  of  nn  a^luatable  tube  with  the  wfck,  button  spindle,  spar 
wbeela,  and  firlction  spring,  or  the  equivalents  thereof. 

[The  stem  of  the  button  spindle  has  arranged  on  it  in  connexion  with  the  small  spur  wheel  usually  em- 
ployed for  nising  the  wick,  a  larger  spur  wheel  gearing  into  a  rack  prelecting  ftt>m  the  side  of  the  wick  tube^ 
so  that  the  wick  and  tube  can  both  be  raised  or  lowered  by  turning  the  bottom  spindle  in  exact  relative  dla* 
tanoea  to  produce  the  proper  amount  of  light  required.] 
106w  DsvicaB  FOE  TEADicra  Pba  TiirxB;  John  T.  Bever,  HaynesvUle,  Miasoorl. 

Claim — ^The  posts,  when  forming  a  box,  aa  described,  and  combined  with  canl%  rope,  and  pegs. 

107.  Bailboa]>  Chaisb;  D.  E.  Biahop,  City  of  Mew  York. 

Claim— The  formation  of  a  bridle  in  the  centre  of  the  continuous  lift  of  a  railroad  chair,  as  described. 
106.  Oeaih  Sipaeatobs;  J.  L.  Booth,  Cuyahoga  falla,  Ohio. 

Claim— The  box,  provided  with  an  iafcUnad  bottom  or  flooring  and  a^Jnttable  stripe  or  valves^  ammgad 
to  operate  as  set  forth. 

{Thia  invention  relates  to  an  auxiliary  device  to  be  applied  to  grain  separaton  that  separate  grain  by  pro- 
jecting it  against  the  air,  and  is  more  especially  designed  to  be  used  In  connexion  with  a  grain  separator  that 
waa  patented  by  this  Inventor,  March  8, 1850.  In  this  machine  the  sound  grain  is  separated  from  the  light 
and  inferior  grain,  in  consequence  of  prqfecting  It  by  certain  mechanism  forcibly  against  the  air;  the  Bound 
grain,  by  ita  aaperior  rravity,  being  projected  f^uther  than  the  llglit.  The  ol(|ect  of  the  prsaent  invention  Is  to 
receive  the  grain,  both  the  sound  and  light  portions,  aa  It  in  pr^ected  from  the  machine,  and  to  mora  ftaUy 
aepaiate  and  to  collect  it  into  distinct  parts,  and  to  graduate  the  separation  aa  may  be  required.] 
100.  RAi'^rEAts;  J.  Borton,  HIddleboume,  Ohio. 

Claim— The  combhiatton  of  the  spring  doors,  loda^  o  o,  dog,  d,  and  rod,  r,  arranged  in  the  manner  set 
fetth. 

110.  OoKBiNAnosr  or  Fubb  Fork  and  Sunimi;  Charles  B.  Bristol,  Nagatuck,  Connecticut. 

Claim — ^The  combination  of  the  fork  and  skimmer,  consftmoted  aa  deaeribed. 
IIL  Mode  of  Opssatiho  Faem  Gates  ;  J.  H.  Butler  and  P.  G.  Van  Hoaten,  Coboeton,  New  Toric. 

Claim — ^Actuating  the  traps  by  moans  of  the  weight  and  cord,  arranged  in  combination  with  the  lever,  or 
ita  e^  valent,  for  opeimtlug  automatic  gatse,  in  the  manner  described.    Also,  the  construction  and  operation 
ot  the  double-acting  latch,  in  oombtnatlon  with  an-automatic  gate  for  carriages. 
112.  Waixiico  Canes;  Ansel  Cain,  Holyoke,  Massaehnsetta. 

dalm — ^The  oombination  of  the  lamp,  arranged  In  the  manner  described,  with  the  walking  cane, 
lis.  Hanoino  the  Bonus  or  Txaicui ;  J.  H.  Osae,  Lyona,  New  York. 

Claim — The  combination  of  the  metallic  springs  with  tb<»t>u^  braces,  In  the  manner  set  forth.    Also^ 
thaeombinaClon  and  arrangement  ef  the  eomblaed  thorongh  braces  with  the  drcolar  body  and  supplementaiy 
nptiagu  aa  described. 
114.  Bkiet  Suppoetees;  Matthew  Chambers,  City  of  New  Yaxk. 

Claim — Combining  with  and  securing  to  a  eorset  band  extending  In  the  rear,  or  In  the  rear  and  tnnt 
dowwarda  from  the  walat,  to  clasp  the  bodv  aroand  the  hips  of  the  wearer,  the  firameworfc  of  a  akirt  or 
bnatle,  when  said  Ikame-work  is  eompoaed  of  hoops  dlsoonnected  and  listened  in  ttoaHf  or  thereaboata^  aa  da- 


11ft.  Mawi  ov  TBuaEAVHnn  fEOMKAiuMunCm  wma  IfoviiiQ;  SenfsM  Ohsawhw^  gyiaoEss^  New  York. 

Claim — ^The  combination  of  a  suffleient  nnmber  of  pendants,  ananged  as  described,  and  each  having  a 
EMVEble  Tertioil  tongoe,  and  so  constructed  aa  to  admit  of  a  telegraph  wire  being  attached  to  each  of  them 
|n  the  partlcnlar  manner  apedfied,  with  the  metallic  platea,  wood  soantUng^  or  equivalent^  and  oonducting 
intamal  vrlren,  attached  to  the  roof  of  a  railroad  car. 
lltw  Dbticb  ram  FAnsmia  Ctrbbs  or  Houxm  Avem;  Wm.  A.  daik,  EeChany,  Oonnectieat 

Claim— The  angle  wedge.  In  combination  with  thecuttoti^  fooe  plate^  aerewi^  and  ledfN^  aa  deaeribed. 
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117.  Fum  Bimr;  Datld  Oook,  New  HftTen,  OoDneetlcQt. 

Claim— Uaking  a  metal  bound  wooden  froU  basketi  eitber  plain  or  ornamental,  when  conatncted  ud 
fitted  for  nae,  as  described. 

118.  OoifHicniiG  TAB  Emds  op  Railway  Bam;  John  Bsrls^  New  Bedford,  Macaacfaosetta. 

Claim^lsfe^  Onnnecting  tbe  raUs  of  raUroads  in  oontlnnooa  chains  with  hinge  Jotnta,  In  anypmrtlcal  ino4% 
Sd,  Securing  the  mils  in  the  coapUngs,  by  innertlug  wedges  longitudiDally  under  the  rails,  and  clinching  their 
margins.    3d,  Wedge,  2>2,  to  secure  wedge,  na,  and  vice  veiva,  by  means  of  the  hinge  Joint  or  bolt. 

119.  Wbxkls  or  BnooT  Boats;  Perry  Davis,  Providence,  Rhode  Island. 

Claim— Arranging  poddies  upon  the  spokes  of  the  wheels  of  a  buggy  bont,  so  that  the  wheels  perform 
the  two-fold  purpose  of  paddlo-wheelB  and  carriage  wheels,  in  the  mauner  set  forth. 
laO.  lUTotViNQ  FiKB  Arms;  W.  C.  Ellis  and  J.  N.  White,  Springfield,  Maasachnsetts. 

Claim — The  projection  at  the  bottom  of  the  chambeni  of  the  cylinders,  on  which  the  fhlminate  of  ^bs 
cartridge  rests,  and  Is  struck  by  the  hammer  in  ithe  discharge  Also,  the  llanch  of  the  cartridge  panlkl 
with  the  barrel,  the  two  in  combination,  for  the  purpose  spi-cifled. 

121.  Apparatus  for  Tanxixo  ;  L.  C.  England,  Oewpgo,  New  York. 

Claim— In  combination  with  the  leach-vat  and  the  conveyer  trough,  the  pair  of  rollen  to  cnck  the  vet 
bark  before  it  is  delivered  into  the  leach  vat. 

122.  FiRKMA.'f's  Laddbr  ;  Daniel  FItssgerald,  City  of  New  York. 

Claim— Ist,  Suspending  a  laddor  apon  a  stJindard,  so  that  it  maybe  elevabnl  and  turned  in  any  directiaiL 
2d,  The  Hrrauguraeut  uf  the  brunch  pipes  with  the  stop-cocku  fur  use  at  vnriuus  heights.  3d,  Making  Uw 
main  pipe  serve  ns  a  liaud-rall  to  tho  ladder,  and  to  give  it  stiffness,  by  setting  it  up  a  little  above  aadpa^ 
allel  to  it,  as  described. 

123.  MiTHOD  OP  llArfGcro  Pictitres,  LooKnro-GLASSES,  fte.;  W.  A.  Foster,  Chester,  Connecticut. 
Clidm— A4Ju8t!ng  picture  frames  or  mirrors  to  different  positions  and  at  diflbrent  angles,  by  means  of  s 

central  hinge  and  levers,  as  descrilted. 

12i.  BaiRCH-LOADiNG  FiRE  ARMS;  M.  J.  Gallagher  and  Wm.  H.  Gladding,  Savannah,  Georgia. 

Claim— Forming  the  chamber  in  the  barrel  and  breech  of  the  gnn  of  the  shape  of  twoflmstmms  of  cones, 
or  of  a  frustrum  of  a  cone,  and  a  section  of  a  parabolic  spindle,  wha^e  bases  meet  at  or  n««r  the  tiaeof  tb« 
Joint  between  said  barrel  and  breech,  Ibr  the  purpose  of  coutaiuing  a  cax'tridg^i  case  uf  the  form  as  irpn- 
scnted. 
126.  Clothis  Framx  ;  Joseph  Gasser,  Toledo,  Ohio. 

Claim— The  arrangement  of  the  braces  and  arms  In  oonnezlon  with  tba  standard  and  legi^  •■  set  ibrth. 
126.  DcMPUfQ  Car;  David  Glover,  Gaas  Township,  Penosylvania. 

Claim— The  oonstmction  of  a  revolving  tip  placed  upon  a  movable  frame  or  truck,  Uie  side  pieees  U 
which  form,  at  a  certain  stage  of  tlie  operation,  a  coutinuatiou  of  the  main  track  or  foundation,  by  muansitf 
which  the  wagon  or  car  cnn  be  taken,  without  handling,  fVom  the  main  track  or  foundatlaii,  with  the  ksA 
moved  to  the  place  required,  and  there  dumped  in  any  direction. 
1S7.  SBDroLB  Maohimb;  Freeman  Qodflrey,  Grand  Bi^ds,  Miohigan. 

Claim — The  cams,  gearing  into  rack  Itars  attached  one  to  each  end  of  the  carriage,  said  cams  being  fittei 
In  a  yielding  or  adjustable  centre-poised  frame,  and  operated  frxmi  the  power  lever,  throoiEh  the  m«£ajBOf 
the  pawl,  ratchet,  and  gearing. 

128.  Machinb  por  Makiko  Papkr  Bags;  Wm.  Goodale,  Ginton,  Maasaehosetta. 

Chdm— 1st,  Making  tho  cutter  which  cuts  the  paper  fl^>m  the  roll  or  piece  of  the  farm  herein  deeeribsd, 
that,  In  cutting  off  the  paper,  it  also  cuts  it  to  the  required  form  to  luld  into  a  bag  without  ftirther  cnttiBg 
out.  2d,  Tlic  attachment  of  the  former  directly  to  the  cutter  to  o|wrate  in  combinatlun  tiierpwith,  sod  with 
8  folding  table.  8d,  The  described  mode  of  applying  and  arranging  the  paster,  to  operate  in  oomUimtiia 
with  the  folding  table  and  the  former.  4th,  The  construction  of  the  side  lappers  with  anc^ulAr  ends,  for  the 
purpose  of  partly  folding  the  sides  of  the  bag.  6th,  The  knock-off,  operating  in  combination  with  the  fbrmsr. 
6th,  The  vibrating  frame  with  its  rollers,  operating  in  combination  with  the  former  and  the  knock-oft  si 
described.  7th,  The  arran;i;ement  of  the  table,  the  eutter,  the  former,  the  side  Uppers,  the  bottom  paster,  tki 
knock-ofl^  and  the  vibrating  ft«me^  to  operate  in  reiation-to  and  in  combination  with  each  other. 

129.  MAcnniR  por  Spunzao  Fisb-wood  ;  Darwin  A.  Green,  City  of  New  York,  Administrator  of  Slias  Davi^ 

deceased. 

Claim— The  slabbing  knifs  and  splitting  knives  secured  to  one  croa»head,  acting  ahnnltaneooaly  it  tk* 
forward  movement  of  tho  latter,  as  described. 

130.  Dry  Gas  Metres;  Tobias  GrodJinski,  aty  of  New  York. 

Claim— Attaching  each  pair  of  the  plates,  or  their  equivalents,  to  the  flexible  part  of  the  diapbnWM  ^ 
dry  gas  metres,  by  overlapping  parts  of  the  one  upon  the  othur,  in  the  manner  set  forth. 

131.  Sewing  Maohutss;  George  Uensel,  City  of  New  York. 

Claim— The  oonstrnotion  of  the  dise  with  an  elastic  plate  attached,  and  operated  by  mmans  of  a  cans  la 
the  manner  set  forth. 

132.  Stoves;  8.  Emilins  Howes,  Albany,  New  York. 

Claim— A  revolving  flre-pot,  arrangi*d  to  travene  perpendicularly  or  to  be  raised  and  lowered,  M4e- 
■cribed,  Ibr  the  purpose  of  supplying  air  to,  aad  abutting  it  from,  the  openings  in  the  sides  of  tiba  fii»po^  ss 
BB  to  effect  a  ready  and  perfect  combustion  and  consumption  of  the  flieL 
13S.  Clothes  Frame;  H.  J.  Holmes,  Warren,  Massachusetts. 

Olflim— A  seriiw  of  vertical  frames,  one  of  which  has  permanently  affixed  to  it  a  lboH>leoa  and  eap^  wto 
«aid  cap  and  foot  pis  e  forms  suitable  bearings  for  other  finmee,  arranged  as  set  forth. 
131.  WATSSrWHSELS;  Johu  P.  Hughes,  Spout  Spring,  Ylrginia. 

Claim—Making  the  water  arms  in  sections,  essentially  as  described. 
186.  Dumping  Wagon  ;  Anthony  lake,  Lanoaster,  Pennsylvania. 

Claim— The  drop-door  with  its  lever,  the  poititioned  box  with  its  rack  bar  on  the  bottOB,  the 
spindle  for  moving  the  same^  as  specified. 
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136.  Macbixxs  tot  DEB88TIIO  MxUrnoins ;  John  W.  KmuMdy  and  Jobn  F.  PlnmiiMr,  Plalnfleldt  ConnaetlCTit. 
Claim— The  airmagMtteDt  and  combination  of  the  arbor,  fiyrked  arm,  •prlng,  ahaft,  v,  ratchet  and  pawl, 

wiper,  bar,  movable  caae,  shaft,  K,  and  adjustable  plate,  as  described. 

137.  IIiAD-BLOCx  FOB  Sav-kills;  J.  Kortzeman,  Lancaster,  Pennaylvanla. 

Cbdm— The  sliding  rack  bar  placed  longitndlniUly  in  the  oarriaffit,  and  a4|nsted  therein  by  the  wedges 
In  oonuexion  with  the  gearing,  whereby  the  two  aides  may,  by  a  suitable  vUustnient  of  the  wedge^  be  ao- 
tnatud  both  aimultaneqasly  and  separately,  aa  may  be  destied. 

138.  Urhod  op  CoxBTRUCTiyo  Mallits;  Wm.  Lance,  Olney,  IlUnols. 
Claim— The  manner  of  their  constraetlon  and  arrangenieut,  as  described. 

139.  Skb-hitss;  John  K.  Leedy,  Woodstock,  Virginia. 

Claim— Ist,  The  boxen,  constructed  and  arranged  In  the  manner  spectflcd.    2d,  In  combination  with  tha 
boxes,  the  pipes,  and  their  faucets,  all  amutced  in  the  manner  set  forth. 
IM.  SAUMOMBnE;  Robert  U.  Long,  Philadelphia,  PeunMylvania. 

Cbilm— The  means  of  drawing  Into  a  Tessel  water  from  a  steam  boiler  as  a  means  to  ftdlitate  testing  tho 
density  of  the  water  in  the  same,  constructed  and  anuugerl  as  set  lorth. 

141.  Lir>-PBUBiiTXNO  Raft;  A.  G.  Mack,  Rochester,  New  York. 

Claim— Snrronndinc  a  cnfk  or  eh>imber  with  conical  floats  amngml  radially  with  said  chamber  and 
hinged  thereto,  and  corering  the  cone  with  canTass,  or  other  suitable  material,  and  bracing  the  whole  together 
by  a  ropj,  suitably  arnuiged. 

142.  Vsm  Cans,  Ac;  John  Masnry,  Brooklyn,  New  York. 

Cla'm— The  construction  of  a  metnllic  can  for  hermetically  fipnllng  paints  and  other  snbatances.  having 
attached  tliereto  a  rim  or  ring  of  tliln  brass,  or  other  soft  metal,  in  such  a  manner  that  the  top  ur  cover  nmy 
lie  removed  by  sereriog  the  said  rim  or  ring  of  brass,  or  other  soft  metal,  with  a  penknlle  or  other  sharp  in- 
strument. In  the  manner  described. 

143.  Babth-bobino  Aihiibs;  A.  A.  McMahen,  Oxford,  Mississippi. 

Claim— Bracing  the  two  ends  of  the  spiral  portion  of  the  aug^r  by  means  of  the  central  md.  in  the  man- 
ner doscribed.  Ah>o,  the  manner  of  secnring  the  boring  tools  and  rod  to  the  spiral,  by  which  they  may  be 
remuvnd  and  replaced  without  making  any  changes  un  the  spiral,  in  tlie  manner  described. 

144.  Dbjcdguto  Machixb;  Anton  Menge,  Point  a  la  Ilache,  Lonisiana. 

Claim— 1st,  The  bucket  frame,  when  resting  upon  ai^ustable  casters  or  friction  rollers,  and  operated  so 
as  to  be  swung  ftom  right  to  left  of  the  boat  upon  a  circular  track,  in  combination  with  the  oecUlattng  shaft, 
all  arrangrd  in  the  manner  set  forth.    2d,  The  buckets  having  a  hinged  back,  arranged  aa  specliied. 

145.  Pbesxbtb  Caxb;  F.  0.  More,  Bellefbntalne,  Ohio. 

Claim — ^The  peculiarly  formed  cap,  in  combination  with  the  curved  spring  lip. 
140.  PoBTABLB  OvBx;  Z.  N.  Morrol,  Cameron,  Texas. 

Claim — Forming  the  pin  on  the  handle  on  th<*  covev  of  a  Batch  OTen  or  skillet,  in  oombinatloii  with  tlM 
tube  under  the  centre  of  the  frying-pan  or  gridiron. 

147.  DnAMovBfBB;  Charies  Keer,  Albany,  New  York. 

Claim— The  oombination  of  the  rigid  arm  or  arms  and  yielding  Incline  or  Inclines  with  the  loose  pnlley, 
or  its  equivalent,  whereby  the  power  exerted  to  rotate  the  ahaft  is  denoted  by  the  motion  resulting  from  the 
pressure  against  said  yielding  incline  or  inclines,  for  the  purpose  of  funning  a  rotaij  dynamometer.  Also, 
the  revolTlng  and  sliding  cone  ac^usted  in  its  |)osition  acconllng  to  the  power  applied  IVoni  the  pulley  to  the 
shaft,  wiien  combined  witli  a  registering  apparatus  to  record  the  amount  of  power  made  use  of. 

148.  WAamiTO  MACHimc ;  Charity  Pendleton,  Qalena,  Illinois. 

Clftim — ^Ist,  The  combination  of  the  two  horizontal  bars  or  rails,  J  and  M,  having  adrcnlar  reoiprocatJng 
motion,  with  the  fixixl  corrugated  cylinder  surfiice  forming  the  bottom  of  the  machine,  and  having  its  axis  oo 
Incident  with  the  axis  of  motion  of  the  said  bars,  the  parts  being  constructed  snd  arranged  as  deecribed.  Sd, 
Thw  combination  of  the  slot  or  month  In  the  arm.  and  the  tenon  at  the  ends  of  the  oormgated  rubbing  bar,  M, 
with  the  perforated  bar,  J,  by  which  the  portion  of  the  said  oormgated  rubbing  bar,  m,  may  be  altttred  with 
respect  to  the  bottom  of  the  machine,  so  as  to  increase  or  diminish  its  distance  therefrom,  and  without  alter- 
ing the  position  of  the  bar,  J.  3d,  The  combination  of  the  corrugations  on  the  lower  surfiice  of  tlie  rubbing 
bar.  M,  with  Bimilar  corrugations  on  the  bottom  or  concave  of  the  machine,  but  so  arranged  that  the  direction 
of  the  two  sets  of  corrugations  will  be  at  right  angles  to  ench  other. 

14».  MsTUOD  OF  Opxbatixo  Wun>LA88B8  WHBX  AppuED  TO  Hat-pbessbs,  Ac;  Peter  Philip,  Ohent,  New  York. 
CUim— 1st,  Attaching  the  wheel  or  table  to  the  capstan,  so  aa  to  be  operated  upon  by  the  loose  or  boom- 
swfM*p  8s  a  brake,  for  the  purpoHO  of  stopping  the  pre!^  at  any  point  of  descent,  while  b«>Ing  filled,  and  of 
regnuting  and  controlling  the  motion  of  tbe  capstan  in  the  uncoil.  2d,  Providing  the  capstan  with  the  anna 
and  the  loose  or  boom-Bweep>  in  combination  with  the  check  lever,  in  the  manner  and  for  the  purpose  set 
ibrth. 
16a.  MACHon  POB  BoBiffO  Hobs;  Daniel  Qnimby,  Littleton,  New  Hampshire. 

Claim— The  shaft,  the  boss  placed  on  said  shaft  and  provided  with  a  conical  bore,  and  having  the  collar 

•od  arms  attaclisd,  the  screw  rod  connected  with  the  collar  by  the  gearing,  and  providing  irith  the  divided 

irat  attached  to  the  upright,  arranged  as  set  forth.    Also,  lu  oombination  with  the  parts  above  named,  the 

convex  prq|ectlon  placed  on  the  shaft,  to  operate  as  specified. 

ISL  PocKM  Kiaiana  ov  Gomri ;  P.  D.  Richards  and  V.  N.  Thayer,  New  Orieans,  Louialaoa. 

Claim — ^The  constmctlon  and  arrangement  of  a  hand-operating  talley,  consisting  of  three  indexes  and 

«orreapoiidlng  wheels  to  Indicate  ooont^  as  specified,  the  whole  being  operated  by  a  prcjecting  stud  and  qning 

brake  frith  Its  gauge. 

162.  For  AJin  PmaL  Casis;  John  Richardson,  City  of  New  York. 

dafm — ^The  arrangement  of  the  spiral  grooved  sleeves  and  their  connexion  with  the  pen-holder  and  pen* 

cH,  and  also  with  the  outer  shell  of  the  case,  as  described. 

168.  IlTDBftBrAno  Lipniro  Jack;  John  Robertson,  Brooklyn,  New  York, 

Clalm-~The  employment  of  the  exterior  movable  hydraulic  cylinder  with  toe-plece'vpoo  its  suiiboe,  la 

MBMjMtioB  with  the  standard,  which  serves  also  as  piston  and  ednottoo  pipe,  as  described. 
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IM.  8iLr«nACBnro  WHim»fsin;  Wm.  G.  RnMdl,  Wfaichester,  Tfrgtnla. 

dftlm— A  iwlDgle  or  whlflle-trae  proTlded  with  r  lerer  turn  tNur,  together  with  the  qxrlng  claip  and  the 
hinged  or  Joioted  hooking  ferules,  arranged  aa  set  forth. 
1£».  QUL  8BVX8 ;  SUaa  T.  Satage,  Albany,  New  York. 

GMm— The  employment  of  the  two  half-globee,  In  whiefa  there  are  intnvticea,  aa  a  ooa]  aUlmr,  when  mM 
haIf«lobe«  are  proTided  with  grooves,  tongaes,  and  shoolders,  tiie  same  being  used  in  connexion  with  a  box 
or  cyUiider,  by  means  of  which  the  two  portions  of  the  globe  are  prerented  from  moving  endwise  of  the  tnuh 
nions  and  are  proTentod  ftrom  separating. 
IM.  SAwnro  MACHDia;  T.  W.  Schmidt,  Philadelphia,  Penn«ylTania. 

Claim— nie  combined  arrangement  of  the  stationary  frame  fitted  with  the  adjustable  holders  and  the 
saw  carriage  operated  by  the  crank,  shaft,  f,  spur  wheels,  shaft,  m,  and  rope  or  chain,  whilst  the  saw  is  st 
the  same  nme  rotated  through  the  media  of  the  gear-wheel,  pulley,  and  band,  the  said  stationary  fitame  sad 
the  said  moving  saw  carriage,  operating  together  as  described. 
167.  VLkCBun  roft  MAKiNa  Hah]>-rail8  vok  Stairs  ;  Gornelins  R.  Shaeffer,  Gettysbnrgh,  PennsylTanfau 

Claim— The  combination  of  the  perpendicular  square  post  erected  upon  the  base  with  the  draft-board, 
pitch-boards,  rod,  and  arm,  arranged  as  set  forth. 
158.  CoNTiCTioirxaT  Safb;  Reuben  Shaler,  New  Haven,  Connecticut 

Claim— The  coni^tionery  safe,  constructed  substantially  as  specified. 
160.  Couf  Husuu ;  George  F.  Shaw,  Wobum,  Massachusetts. 

Claim— The  combination  and  arrangement  of  the  cylinder  and  concave  roller,  aa  deacribed. 

160.  Rxnznifo  Ison;  Christian  Shunk,  Canton,  Ohio. 

Claim— The  use  of  the  external  crucible  or  hearth  having  the  tweer  pipe,  the  prqf ecting  stone,  and  the 
escape  pipe,  operating  in  such  a  manner  that  the  bbist  shall  deflect  from  the  side  of  the  uprif^t  stone  and  pn> 
duce  a  rotary  movement  in  the  melted  metal  for  the  purpose  of  refining  the  aame^  as  spediled. 

161.  TBEUDiifa  MAcmiiis;  Joseph  Siddall,  Philadelphia,  Pennsylvania. 

Claim— The  combination  of  flaUs,  roller,  slides,  and  straps,  when  said  flails  are  constractad  with  the 
llexiMe  Joints,  the  arrangement  and  operation  being  as  set  forth. 

162.  Lock  voe  Fm  Akmb;  Michael  Tromly,  Mount  Yemon,  Indiana. 

Claim— 1st.  The  combination  of  the  hooks,  or  their  equivalents,  respectively  formed  on  the  daw  of  the 
link  and  the  tricar,  as  described.  2d,  Widening  the  upper  end  of  the  trigger  so  as  to  form  a  prqlectton  in 
flront,  whose  lower  curved  edge  shall  operate  on  the  curved  surface  of  the  claw,  in  the  manner  set  forth. 

163.  AsTZFiciAL  Stoni;  J.  L.  G.  Ward,  Adrian,  Michigan. 

Claim  —A  cement  composed  of  pumice-stone,  silicate  of  sods,  fluor  spar,  and  Rraian  cement,  aa  set  forth. 

164.  PusKETS  Cams;  Oliver  N.  Weaver,  Dover,  Kentucky. 

Cbdm— The  perforated  elastic  plug  secured  in  the  top  of  a  provisiOD  can,  with  a  noBde  and  tube  ocn- 
mnnicating  with  an  exhausting  chamber,  aa  set  forth. 
166.  Teap  roE  AiniiAi.8;  Loren  Wetmore,  Tioga  County,  Pennsylvania. 

Claim-— 1st,  The  peculiar  construction  and  arrangement  of  the  manifold  trap,  as  set  forth.  2td,  The 
anaagement  of  the  trip  provided  wiUi  a  fhlcmm  or  ftilcra,  guide  pin,  and  arched  wire,  for  operatiBg  the 
trap,  as  set  forth. 

166.  AfTACHnro  rni  Heam  ot  Mraluc  PowsKBrEsas,  Ac;  James  Wilson,  Charles  Green,  and  Wm.  Wilson, 

Jr.,  Wilmington,  Delaware. 
Claim— The  double  seaming  of  both  heads  of  the  keg  and  the  opening  In  one  head.  In  the  manner  de- 
scribed. 

167.  noLbOW  Avoxe;  Arcalous  Wyckofl;  Xlmira,  New  York. 

Claim— Combining  the  transverse  auxiliary  cutten  with  the  prime  cutten  and  elliptic  (^Mning  of  ths 
annular  cutter  bead,  as  described. 

168.  BEKiCR-LOAiiioro  FiEB  Aems;  Peter  Altmair,  Assignor  to  self  and  Mynm  M.  Ftxon,  Lewiaton,  Pnraa. 
Claim— In  combination  with  a  fixed  breech-plece,  a  hinged  barrel,  to  arranged  as  that  the  said  barrel 

shall  swing  upward  and  expose  the  chamber  of  the  breech-piece,  below  the  rear  end  of  the  batrel,  for  isaect- 
ing  the  charge,  as  described. 

169.  MoNXT-DEAWXE  Alaem;  R.  M.  Campbell,  last  Cambridge,  Assignor  to  self  and  Bei\|amin  S.  Wri^ 

Boston,  Massachusetts. 
Clsim- The  combination  and  arrangement  of  the  tvro  levers  and  the  spring  latch  irith  the  clock-alsna 
apparatus,  the  striker,  and  bell,  and  the  combination  of  the  same  and  a  series  of  perforated  key  alidtis  and  a 
aet  of  T-bara  applied  together  and  to  such  levera  so  as  to  actuate  the  same.  Also,  the  combinaUoQ  and  ar^ 
rangeraent  of  the  T-bars  and  the  perforated  key  slides,  to  operate  in  manner  described.  Also,  in  combinainn 
with  the  key-lock  and  the  T-bar,  i,  a  latcliing  apparatus  placed  in  the  case,  and  constructed  so  as  to  lock  bcA 
the  cover  and  the  T-bar,  or  either,  as  specified.  Aleo,  the  combinatioD  of  the  detector  or  hnUcator  with  the 
case  cover  and  the  T-bar,  H,  and  operated  iu  manner  spedfled. 

170.  SAnrr  Appaeatci  voe  Crt  RAiuuun  Caes;  Samuef  Green,  Lambertsvllle^  New  Jersey,  Aasfgnor  toadr 

and  W.  R.  Green,  PbiladelpUa,  Penusylvanla. 
Claim— The  swinging  fttune  in  connexion  with  the  bolt  and  the  cover,  the  brake  blocks  In  connexioo  with 
the  chains  and  rods,  and  the  stattouaxy  sapporting  pieoe^  or  their  equivalents^  arranged  In  the  maimer  de- 
scribed. 

171.  Glasm  foe  Suet  Hoovs  ;  Samuel  B.  Gnernsej,  Watarboiy,  Conneotlent^  Assignor  to  W.  H.  Head  end  «. 

W.  Zeigler,  City  of  New  York. 
Claim— Connecting  the  hoops  with  the  straps,  or  equivalents  thereof;  far  connecting  and  snspendlDg  tbem 
by  means  of  plates  bent  to  embrace  the  hoops,  and  formed  with  two  slots  or  apertures,  throogh  which  tha 
straps,  or  eonivalenta,  pass,  thus  eUsptng  the  straps,  or  equivalents,  to  the  hoopa,  as  deacribed.  Alao,  the  em- 
ployment or  the  metal  claqps,  oonstmcted  as  above  desccihed,  in  combination  with  and  aa  a  meana  of  wmsrt^ 
iDg  the  ends  of  the  hoops,  as  described. 
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m  CAtniOAni  tcbIUiumam;  Mom  HUI,  Jr^  AarisMr  toMlf  and  &  O.  J«d7,  Ortwm,  Ohio. 

Cltlm— OomtractlnK  a  cable  inurd  or  gate  with  its  croaa-bar  or  slMft  below  the  rail  of  the  railroad  tradE, 
•ad  opivnCed  by  aprings,  as  described. 
171  A'ppAiAToa  FOE  PACEnre  Fbur  ;  Robert  Law,  Lockport,  Assignor  to  self  and  P.  T.  DIz,  Olcott,  N.  T.    . 

dstm— The  Y^eliaped  or  wedge-acting  yoke  provided  with  ftilcnim  pins,  and  the  hooked  recesses  in  the 
vpper  ends  of  the  bent  elamptng  leTers  arranged  and  acting  in  combination  with  the  screw,  Ailcmm  link,  and 
clavi,  or  their  equlTalents,  in  Uie  manner  speciflod. 
IT4.  8IVIM0  Haobikis  ;  Sidney  Parker,  Assignor  to  self  and  Ungfa  Herrlngshaw,  City  of  New  Tork. 

Claim— The  combination  of  the  hook  and  the  feeding  arc,  in  the  manner  set  forth.    Also,  the  method  of 
a^mting  the  feed,  by  means  of  the  combination  of  the  spring  piece  and  the  feeding  arc,  in  the  maiuwr  de- 


m.  BooAK  Mnxs;  John  Paynter,  Assignor  to  self  and  John  McOorkle,  ShelbyTflle,  TmHana. 

Clairo— The  combination  and  arrangement  of  the  Joonud,  wheel,  gearing,  and  roUers,  the  i^ole  baliif 
mspeaded  in  a  fHuBie»  and  eonstmcted  as  described. 

171  Wiirenvo  SKicfS  of  Tdrkad;  Asa  T.  King,  Newton,  Assignor  to  N.  T.  Spear,  Boston,  and  A.  J.  BoUnaoOy 
Milton,  Masaachnsetts. 

CUm-xTbe  eomUaatloa  of  the  clamping  spring,  screw,  and  guide  pin  or  rod,  with  the  tigbtenlag  and 
Mpportiag  shank  aad  bobUa,  arraa^sd  as  spedfled. 

JULY  19. 

177.  Winmro  MAOsnni ;  Lewis  Allen,  neopy  Creek,  Virginia. 

Claim— The  construction  of  the  open  hollow  washing,  rinsing,  and  dip|)4ng  cylinder,  composed  of  a  series 
of  ban  placed  at  ntgular  inter\'alH  from  each  ether,  and  proTided  with  an  open  uet>work.  Also^  in  comhlna- 
tloB  therewith,  the  fluted  or  ridged  pressure,  squeexiug  cylinder,  and  detachable  framing  ananged  In  Una 
r  described. 


171  Takxabu  SxBAuar  Diticb  for  Steam  ExoDns;  Jacob  Barney,  Chicago,  IllinolB. 

Claim— 1st,  The  employment  of  two  cylinders  so  provided  with  gradually  tapering  groorco  In  each,  that 
when  rerolTed  together,  an  expanding  and  contracting  circular  opening  will  be  formed  for  the  pnrpooe  of 
r^fvlatiDg  the  passage  of  the  exhaust  steam  from  locomotive  and  other  engines.    2d,  The  cylinder,  as  oon< 
•traeted,  when  used  in  combination,  the  tight  metallic  caae  and  packing,  arranged  In  the  manner  set  forth. 
171  UxrrEESAL  Jontrs;  James  Baylor,  Canton,  Illinois. 

Chdm— Counectlng  shalta,  when  placed  angularly  with  each  other,  by  means  of  the  unlTeraal  Jointly  ooik- 
•tracted  as  described,  by  which  a  rotary  motion  may  bo  transmitted  ftom  one  shaft  to  the  other. 

[This  invtentlon  consists  in  the  employment  of  a  cylindrical  coupling  box,  having  two  slotted  bars  plrolad 
within  and  at  either  end  of  the  box,  at  right  angles  to  each  other,  to  the  centres  of  which  the  ands  of  the 
ihalhi  are  pivoted,  so  that  a  rotary  motion  can  bo  oonveyod  from  one  shaft  to  the  other  when  they  have  a  eon- 
siderable  inclination,  thereby  dispenHing  with  the  beveled  wheels  commonly  employed  for  this  putpoae^  and 
oUainiug  a  regularity  of  motion  with  very  little  ftiction.] 
Ul  Boor-^EEBs;  W.  H.  Bettes  and  L  H.  Parker,  Kokomo,  Indiana. 

Claim— 1st,  The  employment  of  the  sleeve  in  connexion  with  the  screw  shaft,  the  two  being  amagad  as 
Mt  forth.  2d,  The  arranicement  of  the  cords  with  the  levers,  in  tlie  manner  set  forth.  3d,  The  oonibinatlon 
of  tJie  instep,  side>pieoes,  and  toe-piece,  when  so  arranged  that  they  will  operate  simultaneously,  as  described. 
Ul.  Bkdsteab  Coan-nsi;  J.  T.  Bever,  Maincsville,  MiasourL 

Claim— A  bedstead  oord-pln,  consisting  of  two  parts,  which  are  eonstmcted  and  operatad  In  .the  aMmner 


[The  inwntlon  oonslsts  In  forming  an  eye  through  the  ordinary  pin,  and  having  a  turning-piece  pass 
tw««gfa  said  eye.  nils  pi'-ce  has  a  square  head  to  receive  a  wrench ;  it  also  has  ratchet  teeth  formed  on  It  to 
gau-  with  reverse  set  ratchet  teeth  formed  in  the  side  of  the  pin.  The  bed  cord  attaches  to  the  inner  end  of 
the  taraittg-pieee.aBd  consequently  when  said  piece  is  turned,  the  cord  is  twisted  and  made  tight;  theraHAet 
tMth  preventing  any  allppiag  after  the  desired  tension  on  the  cord  is  pruduoed.] 
in.  SoQAB-CAin  Pebmbs;  Wm.  Bull,  New  Oalifomla,  Wisooosin. 

Oalm— The  arrangement  and  combinatioD  of  the  hinged  a^JustaMa  frame,  i,  lollar,  J,  flnuiMba,  w«dMk 
iMUasdspoQta,  and  roller,  n,aa  described.  ^ 

IBl  CenoH  Gnr  SHXEPBirEE;  A.  H.  Burdine,  Chulahoma,  MIsBlsBippl. 

Claim— Ist,  The  combination  of  two-crossed  reciprocating  flies  with  a  circular  freding  disc,  which  iseon- 
ifrncted  with  an  angular  recess  and  an  inclined  hook  at  one  point  of  its  drenmferenoe.  Sd,  The  oomblaattoo 
of  the  above  with  a  Jointed  slotted  frame  and  a  driving  cam. 
UL  BrovBB;  P.  N.  Burke,  BnflUlo,  New  York. 

(Salm— Tlie  arrangement  and  combination  of  the  perilrated  plates,  the  partition  plate^  the  fluft^  tba  flr»- 
gaaid,  hot  alr>pipe,  and  chamber. 
Ul  Machucbs  foe  PLARiira  Metal;  Jeremiah  Oarhart,  City  of  New  York. 

Claim— 1st,  The  pressure  plate  or  platc«.  In  combination  with  the  reclpmeathig  bed  and  ibedlngftrin, 
when  said  plates  extend  substantially  the  length  of  the  blank  to  be  planed,  and  the  bed  travels  fiir  enough  to 
ovry  the  feeding  end  of  the  strip  entirely  pattt  the  ftoing  cutter  at  each  operation.  2d,  Rebating  the  Inner 
•dgfs  of  the  pressure  plate  or  plates  in  such  manner  as  to  fhmish  at  onoe  edge  guides  ami  pressure  for  the 
alaok  while  being  fed  to  the  cutters.  3d,  In  combinaiion  with  the  preasure  plates  and  cuttera.  the  ahlelds 
extending  downwards  from  the  pressure  pistes  to  protect  the  space  between  the  plates  from  shavings  and 
•ther  foreisn  matter.  4th,  In  combination  with  the  reciprocating  bed  and  feeder,  the  scraper  and  hmili,afet- 
lag  la  eomblnatlon  for  cleaning  tho  bed  and  feeder  or  feeding  strip. 
Ul  HAErxsTBES;  Herman  Carter,  Greene,  New  York. 

Cbim— The  vibrating  discharger,  In  comMnation  with  the  rake,  arntnged  In  the  anniMr  daioribM. 
Ul.  QairairMAV  PEonu.EE:  Bobert  Cartwright,  Ithaca,  New  York. 

nalBi    Tliaitep  or  bearing  block,  amuagedrelatlTaly  to  the  nulder  and  Tswd  to  raoehu  tba  and  tkrail 

JO* 
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of  the  propeller  iliftft,  mid  thm  relleriog  the  geuiDg  and  rodder  ftom  pmnnv,  the  whole  end  thnist  of  Oe 
lumpdler  Mioff  upon  the  step-block,  which  la  amoged  to  aduiit  of  any  lateral  motion  to  the  T«*"^\^^ 


line,  thus  forming  a  steering  aa  well  as  propelling  power,  and  being  all  placed  externally,  it  entirely  c 
the  neoeasity  of  entering  the  Taflnel  below  the  water  line. 
188.  Oomi-POTS;  William  Cheeterman,  Oeotralla,  Iowa. 

Claim— The  arrangement  and  oombination  of  the  piaton-packed  atrainer,  cylinder,  receirlDg  ihmIj 
■ocket,  and  condenaer,  as  deecribed. 

[By  the  peculiar  arrangement  of  this  coffee-pot,  when  the  water  In  it  is  heated,  the  ateam  preasea  «p 
fhroogh  the  atrainer  containing  the  ground  ooffen,  and  through  a  quantity  of  water  abore  the  atraincr,  so 
that  when  the  pot  ia  taken  off  the  fire,  a  Tacuum  ia  formed  in  the  lower  portion  of  the  pot,  and  the  water 
•boTe  the  atrainer  ia  foroed  through  the  ground  coffee  into  the  lower  |)ortion  of  the  pot,  whence  it  ia  drawn 
off  by  a  apout,and  the  upper  portion  of  the  pot  ia  provided  with  an  air-tight  Teasel,  which  acta  aa  a  condmaw 
for  the  Tapor  of  the  uppermost  water,  ao  that  no  aroma  eacapea.] 
188.  Tmrabu  Cottib;  John  Claiy,  Dayton,  Ohio. 

Claim— The  arrangement  of  the  cutting  disc  suspended  ftom  the  croea-piece  in  eonnezioa  with  the  oob- 
Tiz  catting  edge  of  the  cuttera^  in  the  manner  set  forth. 

190.  Doublx-actino  Pumps  ;  Willkim  H.  Daria,  Austin,  Indiana. 

Clalnfc— The  construction  and  arrangement  of  the  air  chamber,  aide  pipe,  and  cylindera,  aad  flanch  at  0ie 
top,  all  in  one  piece  of  cnating.  Ibr  the  purpose  of  suspending  the  cylind«n  aafficiently  deep  in  the  well  lo 
prerent  froeslng.  in  combination  with  the  bottom  plate. 

191.  Stotxs;  Rnftis  Dawes  and  W.  G.  Choate,  Waahlngton  City,  D.  G. 

Claim  ~The  combination  of  a  new  flre-roora  for  a  downward  draft,  having  a  lid  to  close  the  opening  at  the 
top,  containing  a  valTe  in  the  lid  and  an  open  grate  in  fh>nt,  having  adoor  to  doae  this  opening  air-tight,  with 
.  ft  ayatem  of  ovena  heated  and  ventilated. 

192.  BOTAKT  CoiTiVATOBs;  B.  F.  Field,  Sheboygan  Falls,  Wisconsin. 

Claim— The  combination  of  two  or  more  wheels  on  one  crank  eccentric,  or  equiralent  axle,  when  the  said 
wheels  are  arranged  in  pairs  on  tbe  axle,  one  wheel  within  the  other,  and  so  as  that  the  sijadea  or  forks  at- 
tached to  the  inner  wheels  shall  pass  out  and  in  through  the  apertures  in  the  outer  wheali^  for  the  porpoas 
of  displacing  and  pulverizing  tbe  aoil  over  which  they  poae,  in  the  manner  described. 
liN).  ST0VK8;  J.  D.  Field,  Davenport,  Iowa. 

Claim— The  fire-chaml)er8,  n  i,  fine,  and  water  heater,  the  latter  being  provided  with  inclined  tubes  to 
form  the  grate  of  the  fire-chamber,  n.  the  above  parts  being  arranged  relatively  with  each  other,  the  ovsi, 
and  the  smoke-pipe,  to  operate  as  Sit  forth. 
194.  Tauablb  CuT-oyp  Qxak  with  Steam  Eicoinks;  Ambrose  Foater  and  Noah  Sutton,  City  of  New  York. 

Claim — The  employment  for  operating  either  the  nmin  valve  or  valves  of  an  engine  or  a  aepamte  ent-eff 
▼alve  or  valves,  of  a  cumiwund  cam.  com|Ksed  of  two  parts,  c  and  n,  constructed  and  combined  with  each  other 
and  applied  to  the  main  or  a  counter  shaft,  aa  deBcril>ed. 
196.  Lock  for  Satis,  *c.;  August  Freutel,  aty  of  New  York. 

Claim— Ist,  The  slotted  wheels,  m,  on  the  tumbler,  1,  and  the  plates,  in  combination  with  the  wheeU.  8, 

of  the  knobs,  when  said  wheels,  m,  are  so  arranged  tbnt  the  act  of  unlocking,  or  attempting  to  unlock,  tbe 

bolt  moves  the  wheels,  m,  awsy  from  the  wheels,  6,  in  the  manner  specified.    2d,  In  combination  'with  fh» 

•  tumbler,  1,  c:irrying  tbe  wheels,  m,  and  acting  as  aforesaid,  1  claim  the  cross-piece  and  tumbler,  aa  aet  forth. 

196.  HABVESTEK8 ;  C.  B.  and  O.  B.  Garlingfaouse,  Allcnsville,  Indiana. 

Claim— The  pecullnr  arrangement  of  the  dire  in  relation  to  the  mechanism  for  operating  the  cutten^  tte 
standard,  and  sliding  frame,  in  the  manner  spi'cified. 

197.  Trimwrr  FOR  Lamp  Wicks;  Hal vor  Hal voraon,  Cambridge,  Massachusetts. 

Claim— In  combination  with  a  knife  and  bed  or  anvil,  or  other  suitable  wick-cutting  devices,  gauges,  si^ 
ranged  as  9hown,or  in  snch  a  manner  us  to  hold  or  retain  the  wick,  and  prevent  it  expanding  laterally,  vhOa 
under  the  action  of  the  cutting  device. 

198.  Lathks;  Jacob  Uesa,  Niagara  Folia,  New  York. 

Claim — The  combination  of  the  grooved  central  ahaft  with  Its  movable  discs,  adfuating  gean,  and  indoc 
epring  hodk,  all  arranged  in  relation  to  each  other,  as  set  forth. 

199.  MACHUfsa  FOB  Rakiko  and  Loadino  Hat;  Qrove  Howard,  Westfleld  Township,  Ohio. 

Claim— The  arrangement  of  the  endless  belt,  pnlleys,  curved  teeth,  rods,  lever,  and  catdk  In  the  tnsm, 
and  with  tbe  body,  constructed  and  operating  aa  specified. 
dOO.  Bit-stock  and  Wrsxch;  L.  S.  Uoyt  and  B.  B.  Beers,  New  Fairfield,  Connecticut. 

Claim- Ist,  The  wimble  or  bit-«tock  wrench  with  one  permanent  and  one  movable  jaw,  which  may  te 
readily  adjusted  to  tnm  nnts  or  screws  of  different  sises.  2d,  The  block,  or  its  equivalent,  with  a  scckfC 
sidaptcd  to  receive  and  hold  the  shanks  of  common  bits  and  fitted  to  the  permanent  or  movable  jaw,  or  b««h, 
ao  as  to  hold  the  block  and  bits.  3d,  The  screw,  so  arranged  as  to  fasten  the  block  on  to  the  jaw  and  tbe  lot 
in  the  socket  at  the  same  time. 
201.  Steam  Cock;  Wm.  Johnson  and  Martin  Silmaor,  Aubum,.New  York. 

Claim— A  plug  cock,  with  a  sectional  plug,  whose  sides  are  inclined  to  its  axis,  in  combination  with  a 
single  casing  through  which  and  directly  oppoaite  are  oponinga  whoso  sides  are  parallel  to  the  axis  of  tka 
plug,  and  constructed  as  described. 
St02.  Joint  for  Pnip-npis;  David  Knowlton,  Camden,  Maine. 

Claim— Making  the  joint  hemispiierical,  in  combination  with  the  stiff  or  rigid  flancfaea,  by  whidi  the 
parts  Joined  henilsi^erically  may  be  held  at  the  deaired  angle. 
203.  Ships*  Warpinq  Chock;  David  Knowlton,  Camden,  Maine. 

Claim— The  caat  Iron  warping  chock  described. 
904.  HosK  GouPUNO;  A.  H.  Lowell,  Manchester,  New  Hampahire. 

Claim— The  locking  devices  described,  in  couibinatioa  with  the  screw  tnbe,  amoccA  in  coBoesioB  vIO^ 
and  on  the  outside  of  said  locking  devices. 
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906.  ORAisr  SiPiXATOU;  FhtnUln  I.  H«y,  Beveriy,  New  Joraey.  , 
Clalio— l«t,  TlM  two  aide  or  mpplementftry  inellned  planee,  Id  oombf natkm  with  the  abort  inclined  plane 

and  the  two  a^jnatable  guide*,  armnged  toststhcr  so  aa  to  operate  as  described.  2d,  The  employment  of  the 
alidhig  board  in  the  shaker,  when  the  said  board  is  arranged  to  operate  In  combination  with  the  BCiMnB 
therein,  for  the  porpoae  of  better  preparing  the  grain,  Ac,  fur  the  inclined  planes  and  the  rotary  screen. 

209.  FooT-noTEs;  Jamea  H.  Maydole,  Eaton,  New  York. 

Claim— In  combinatioo  with  a  fiwt-stove,  the  seTeral  parts  thereof  being  arranged  in  the  order  apedlied, 
the  employment  of  a  hunp  constructed  with  an  Intermediate  space  filled  with  plwiter  of  Paris,  or  the  equiva- 
h»nt  thereof  whereby  I  am  enabled  to  prevent  the  heating  of  fluid  conUined  therein. 

907.  Macbuk  roft  TuENiira  Skiks;  Isaac  G.  Mayer,  Jersey  City,  New  Jersey. 

Oaim— The  implement,  constmcted  and  opeiatod  as  herein  described,  for  the  porpoae  of  taming  the 
skins  used  by  furriers. 

908.  FuvTAcs  OftAns;  E.  I.  McCarthy,  Sangerties,  New  York. 

Claim— A  furnace  with  a  series  of  stationary  grate  bars,  in  combination  with  a  series  of  movable  bUdes. 
so  amnxed  as  to  pass  between  and  above  the  bars,  and  descend  below  so  fiir  as  not  to  obetruct  the  draft  and 
be  beyond  the  influence  of  the  intense  heat  of  the  fhmace. 
90O.  EzcATAnNQ  AND  OftADiNO  Macbiitb;  Z.  N.  Morrel,  Cameron,  Texas. 

Chiim — ^Ist,  The  employment  of  a  revolving  cylinder  of  blades,  arranged  at  the  lower  end  of  the  inclined 
digger,  in  combination  with  said  digger,  and  with  a  series  of  coulter  ploughs,  arranged  at  the  front  end  of 
the  machine.  2d,  The  employment  of  a  revolving  cylinder  of  teeth  or  blades,  arranffMl  at  the  upper  end  of 
the  inclined  di^gjer,  in  combination  with  said  digger. 

[By  this  invention  the  soil  is  first  cut  up  in  long  narrow  slices,  then  divided  transversely  into  small  clods, 
next  elevated  and  pulverised,  and  then  conveyed  by  cudleas  longiludiual  apron  conveyers,  which  disdiargeit 
at  right  angles  to  or  on  one  side  of  the  grtulu  or  ditch.] 

210.  Machisib  fob  Scoubino  and  Pousbino  Coffbb;  William  Newell,  Philadelphia,  Pennsylvania. 

Claim — ^The  combination  of  the  two  cylinders,  having  a  space  between  them,  with  the  scarified  arms  or 
beaters  moving  in  contrary  directions. 

211.  Rauaoad  Cak  Beaxrs;  William  Perkins,  Plympton,  Massachusetts. 

Claim — Ist,  The  arrangement  of  the  sliding  buffers,  brake  levers,  rod,  1,  hooked  rods,  b  b',  and  staple,  to 
operate  in  combination  with  the  brake.  2d,  Arranging  the  brake  shoes,  in  combination  with  the  staple  and 
books,  m  m'.  3d,  Tho  arrangement  and  combination  of  the  hooked  rodd,  1  r,an(i  the  rods,  o  o',  and  with  the 
staple,  so  that  the  hooks,  ni  n/,  cun  bu  adjusted  according  to  tlit  direction  in  which  the  cor  is  to  run.  4th, 
The  arrangement  and  combination  of  the  sliding  buffer,  lever,  and  spring,  as  specified. 
212L  Modb  op  Hbatixo  Drtiho  Ctunderb  by  Steam;  A.  P.  Pitkin,  Hartford,  Connecticut. 

Claim — In  combination,  the  closed  heating  cylinders,  force  pump,  vacuum  valve,  and  connecting  tubee, 
in  the  manner  set  forth. 

2Ut.  Saw  Odmmxb;  William  Porter,  Mexico,  New  York. 

Claim — ^Ist,  The  arrangement  and  combination  of  the  lever  with  the  sliding  box  by  means  of  the  bar,  m, 
so  as  to  give  a  continued  and  downward  action  upon  the  cutter  or  burr  l»y  the  use  of  the  coiled  springs, 
thereby  feeding  the  said  cutter  or  burr.  2d,  The  arrangement  and  combination  of  the  index  pointers,  with 
the  index  and  the  bars,  t  t^coanocti  d  to  the  frame,  so  as  to  give  any  required  direction  to  the  cutter  or  burr. 
Sd,  The  use  of  the  set-screw  by  means  of  which  the  distance  between  the  blocks  is  a^'usted  proportionally 
to  saw  plates  of  different  thicknesses  prior  to  being  fastened  thereto  by  the  eccentric  lever. 
21-I.  OsciLLATiSG  St£am  Emoinjes;  John  A.  Reed,  Jersey  City,  Now  Jersey. 

Claim — The  arrangement  of  the  reversing  valve  in  a  steam  chest  on  the  top  of  a  bridge-piece,  in  comli- 
natlou  witti  the  separate  ptissages  in  the  bridgo-piece  communicating  the  cUaml^rs  in  the  trunnion  boxes. 

215.  Appakatus  fob  Wobkino  Pumpa;  Bei^amin  Robbins,  Machins,  Maine. 

Claim — ^The  combination  and  arrangement  of  the  crank,  fly-wheel,  lover,  walking  beam,  and  piston  rods, 
as  aet  forth. 

216.  fCTRXAOX  FOK  Dbrtal  Pukposbs;  Edward  A.  L.  Robbins,  City  of  New  York. 

Claim — ^The  arrangement  and  application  of  the  double  inclined  grates,  as  set  forth.  Also,  in  comblnap 
tion  with  rach  inclined  grates,  the  ports  to  contain  the  muffle,  retort,  Ac,  as  set  forth. 

217.  Hat  Pbbss;  Charles  Rundlett,  Alden,  and  John  Yi.  Drummond,  Winslow,  Blaine. 

Claim — ^The  arrangement  of  the  driving  drum  or  windlass  and  driving  gear  with  reft»rence  to  the  press- 
'  box  and  the  platen  screws  and  their  pinions,  disposed  on  the  sides  of  the  press-box.  Also,  the  combination 
and  arrangement  of  the  connecting  rods  and  rings  with  eocii  platen-elevnting  screw,  and  the  ban  of  the  cover 
of  the  prem-box,  the  whole  being  to  operate  as  specified.  Also,  the  mode  of  applying  the  draft-rope  guide  to 
the  prestf  frame  and  the  driving  pulley,  that  is,  by  moans  of  a  fulcram,  and  the  screw  or  prqfection  made  to 
enter  the  helical  groove  of  the  driving  pulley. 
216.  JSdob  PLAsrxs;  Henry  Sauerbier,  Newark,  New  Jersey. 

ChUm— The  bevel  wheel,  e,  pinion,  worm,  wheel,  o,  socket  shaft,  pinion,  feed  wheel,  cutter  head,  ganges^ 
roller,  lerer  piece,  and  corliss  head,  arranged  as  specified. 

219.  Htdkaitlic  Motor;  Morrill  A.  Shepard,  Orin,  Illinois. 

Claim — ^Tfae  combination  of  the  vacuum  tube,  e,  and  tube,  c,  for  giving  motion  to  the  water-wheel  by  the 
action  of  aa  undammed  stream,  as  described. 

220.  aiXTAUJC  Buico;  T.  Briggs  Smith,  Marietta,  Ohio. 

Claim — A  metallic  screw  bung  for  casks,  or  other  wooden  vessels,  Ibr  holding  liquids;  with  a  knife-UkA 
thread,  aud  an  elevation  at  any  point  between  the  threads,  and  a  shoulder  on  the  bong  let  into  the  stave. 
22L  ymUfACXS;  Lewis  Solomon,  City  of  New  York. 

Claim — So  constmcting  a  desulphnriEing  Ihmace  for  roasting  the  ores  of  precioas  metals,  aa  that  the  heat 
•hall  be  applied  first  baneath  the  sale  of  the  furnace  and  afterwards  on  the  surface  of  the  ore,  when  the  same 
la  combined  with  a  chamber  arranged  in  the  base  of  the  chimney  for  the  reception  of  anch  vohitiUsed  par* 
^tfelM  of  ore,  isc^  ••  may  be  driren  off  by  boat  or  oarried  over  by  the  draft. 
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32^  8H4m  Plovgbb;  H.  B.  SpiifEwd,  Warsaw,  N«w  Tork. 

CUiim— The  Tcrtlcal  rolury  •haft  with  iU  apixal  wisgi  for  tha  ranoTal  of  anow  from  the  raQnad  tnds, 

aa  deacrib«d. 

%A.  Lasts;  Obed  S.  Sqaire,  New  Haven,  CoDnectlcat. 

Claim— The  arrangement  and  combination  of  the  longitudinal  aectlona,  atripa,  and  bolt,  aa  described. 

[By  tbii  fmproTemcnt  the  inannfiictiire  of  India  mbber  boots  and  shoes  it  much  frcilitated,  the  lasts  bring 
made  in  two  balTea,  so  that  the  shoe  or  boot  can  be  widened  without  the  length  being  increased  and  wuieti«a 
of  ahape  obtained  without  the  neceaaitj  of  tabs  upon  tlie  laat.] 
224.  Mjbat-mabbxb;  George  Storer,  New  Britain,  Connecticut. 

Clnim— The  hollow  or  solid  cylinders  with  pointed  angular  teeth,  the  baae  of  which  teeth  haa  nearly  in 
oontact,  and  in  combination  therewith,  the  device  Ibr  ai^usting  the  cylinders,  aa  specified. 

226.  Stotis;  John  O.  Ti^eadwell,  Albany,  New  York. 

Claim— The  combination  of  the  dlTlaion,  c,  with  the  damper  and  doors,  arranged  in  the  manner  apedfled. 
220.  Stotzs;  John  G.  Treadwell,  Albany,  New  York. 

Claim— The  employment  of  hinged  plate,  in  combination  with  the  kearth^late  above,  the  two  being  ned 
in  the  manner  specilied. 

227.  Klbow  tor  Stovi  Pipes;  A.  K.  Tuppor,  Chirkaon,  Michigan. 

Claim — Constructing  the  Joint  of  pipes  with  flanch,  f,  and  the  overlapping  flaDch»  f,  so  as  to  allov  the 
pipe  to  be  af^UBted  at  any  desired  angle. 
2St8.  Machinx  for  Ccttiko  Hskls  a»d  Sous  fob  Boots  akd  Sbovs  ;  Albert  Warren,  JelfersoD,  Ohio. 

Claim— The  bent  knife,  r,  resting  on  the  shoulders  of  the  movable  slides,  as  described.    Also,  the  knlft^ 
T,  resttug  on  the  shoulders,  in  combination  with  the  knii^,  %  adjusted  as  set  forth,  and  by  which  aqy  rise  or 
shape  of  leather  may  be  cut,  ready  to  be  sewed  or  pegged  upon  the  boot  or  shoe. 
229.  Harvkstxrs;  W.  A.  Wood  and  J.  M.  Rosebrooks,  Uoosick  Falls,  New  York. 

Claim^In  combination  with  a  main  frame  supported  upon  two  driving  wheels,  and  which  fVfnne  carries 
the  siiaft  and  main  cog-wheel,  a  sccoud  frame,  liingiMl  to  said  shaft,  so  that  the  crank  Mhuft  on  emd  Momrf 
firame  shall  always  be  in  a  ntdlal  line  to  the  main  cog-wheel,  however  mnch  said  second  frame  may  vibiate  «a 
the  main  frame. 
280.  Fastemuo  fob  Bbmtkab  Dbapibt;  George  W.  Watroua,  Hardbrd,  Connecticnt. 

Claim— A  drapery  Ihstening,  constructed  of  a  case,  hook,  and  link,  as  described. 

231.  PcMPizro  Ekqinb;  Henry  R.  Worthington,  Brooklyn,  New  York. 

'  Claim— 1st,  The  combination  set  forth  and  exhibited  of  two  direct-acting  pumping  engines,  propdled  by 
steam  or  other  fluid,  so  arranged  a«  that  each  engine  shall  actuate  the  inlet  and  outlet  valves,  governing  the 
motive  power  of  the  other,  thereby  ensuring  the  constant  action  of  at  least  one  pump  piston  upon  the  water, 
and  reliuving  the  actiuu  of  the  pump  fruni  shocks  and  concussions.  2d,  The  arrangement  shown  of  two  dis- 
tinct B.vstems  of  levers  adapted  to  the  steam  and  exhaust  valves  of  each  engine,  the  one  system  to  be  operated 
uuon  for  pruducing  motion  and  for  determining  the  duration  of  the  repose  of  the  piston  at  the  tenninatifia 
of  the  stroke,  the  other  for  bringing  the  pistons  to  a  state  of  rest. 

232.  Railboad  Switchbs;  Jacob  Beechler,  Assignor  to  self  and  J.  F.  Brickley,  Anderson,  IndfaiM. 

Claim — The  obstruction  or  **  scotch  "  applied  to  the  tum*out  and  connected  with'  tiie  switch  so  as  to  bs 
operated  automatically  by  tlie  movement  of  the  same. 
283.  Elbows  fob  Stovi  Pipes;  Norman  Bedell,  Assignor  to  B.  P.  Bedell,  Albion,  New  York. 

Claim— Ist,  The  employment  of  the  metallic  (hime,  constructed  in  the  manner  set  forth.  2d,  The  cee- 
blnatlon  of  the  clasp  with  the  frame,  as  constructed,  for  the  purpose  of  holding  the  miter  edges  of  the  pipe 
together. 

234.  Machikb  pob  PousmffG  Cobks;  H.  F.  Coz,  Jeney  City,  New  Jersey,  and  Alex.  Miller,  CItj  of  Msw 
York,  Assignors  to  U.  F.  Cox,  aforesaid. 

Claim^The  oork-polishing  machine,  consisting  of  a  series  of  rollers  roughened  by  a  snrfiice  of  pvatoe- 
stone,  or  equivalent  abrading  material,  and  a  brush  or  bmshus  acting  in  oof^uuction  to  polish  the  qrlindrical 
portion  of  mschine^iade  corks. 

286.  Dibs  fob  Sbapdco  Aiaicus  zir  Metal;  Levi  Bodge,  Assignor  to  self  and  Dodge  k  Blako,  WateHbN, 
New  York. 

Claim — The  forming  of  articles  of  iron,  or  other  metal,  when  such  articles  are  to  be  shaped  by  n  simnl- 
taneouii  action  or  pressure  of  dies  oa  several  or  all  sides,  the  employment  of  the  movable  dies,  operating  aah- 
stantially  upon  the  principles  set  forth. 

236.  CoBX  UusKBBs;  Moses  H.  Gragg,  Assignor  to  self  and  T.  N.  Page,  South  Boston,  Massachoaetts. 
Claim— The  arrangement  and  combination  of  the  small  intermediate  conical  roller,  larger  cooical  roUcxs^ 

guard,  and  hopp<.>r,  as  described. 

237.  Stoves;  Joseph  C.  Henderson,  Assignor  to  Rathbone  ft  Co.,  Albany,  New  York. 

Claim— Ist,  The  air-spaoe  betwren  the  oven  and  the  fire,  when  so  arranged  that  a  deeoending  draft  the 
whole  width  of  the  stove  passes  through  said  space,  and  thence  to  the  fire,  for  promoting  combustion,  and  at 
the  same  time  rendering  the  temperature  of  the  oven  more  uniform.    2d,  The  damper  at  the  front  end  of  tlie 


oven,  in  connexion  with  the  descending  flue  between  the  firont  plate  and  fire-box,  whereby  the  ovx 

entirely  closed  when  the  stove  is  in  use  for  roasting. 

238.  Crubn  ;  Lorenio  Lske,  Assignor  to  self  and  Wm.  Patton,  Middlebnry,  Pennsylvania. 

CUilm— The  dasher,  made  in  the  manner  as  described,  when  the  same  ahall  be  operated  bgr  the  derfccs^ 
as  described. 

288.  Joi7BirAi/>floxBB  FOB  Railboad  Cabs;  Robert  Mc Williams,  Assignor  to  S.  H.  Hoffhian,  PhiladelphiB,  Psu 

Glalmr— lat,  The  upper  half  of  the  box  with  its  socket  fiMined  by  the  flanches,  In  oomblnatloB  wftfa  th» 
lower  half  of  the  box,  when  the  two  halves  are  arranged  so  that  on  a^lusting  the  lower  half  to  Its  |rfaes  it 
may  assume  the  position  shown  In  fig.  1,  and  so  that  when  adjusted  the  end  of  the  oil  chamber  shall  to  does 
to  the  axle.   2d|  The  sstfaidyusting  leathsr  packing  and  the  metal  plate,  when  both  are  depeodeut  Bpon  ths 
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lower  biklf  of  the  box  for  tbefr  proper  poeltton  wlttatn  the  other  hali^  and  when  they  are  otherwiM  amngeA 

In  respect  to  both  upper  and  lower  half  of  the  box,  as  set  forth. 

SID.  Skwdio  MAOBims;  Lonie  Phiner,  Anfgnor  to  self  and  Joeeph  Anger,  City  of  New  York. 

Claim— The  combination  of  the  peculiarly  oonstructed  notch  which  li  confined  to  the  nppcr  half  of  the 
8buttle;and  leavea  the  lower  half  intact,  with  a  driver  having  a  single  horn  or  flnger,  vhldi  entering  the  said 
notdi  conatitutee  a  guard  to  prevent  the  flying  up  of  the  heel  of  the  shuttle. 
Ml.  HAKTnnira  MAOHnvu;  George  W.  Richardson,  Assignor  to  self  and  O.  M.  Weed,  Orayvllle,  Illinois. 

Claim— The  application  of  the  rack  upon  the  reciprocating  bar  and  pinion  upon  the  vertical  shaft,  con- 
nected and  arranged  for  (^Mrating  the  two  sickles  at  the  same  time  by  the  cam  wheeL 
tt2.  Dmm  fOB  CooEiHO  Sfom;  I^man  L.  Thomas,  Dighton,  Massaehnsetta,  Aarignor  to  the  IMghton 
TnmaceOo. 

Chdrn—* A  damper  placed  In  the  ontlet  of  the  return  fine  of  a  cooking  stove,  near  the  termination  of  said 
floe,  and  of  such  a  form  that  when  secured  or  hinged  at  its  lower  end  to  the  side  of  the  fine  opposite  the  oven, 
and  when  partially  or  fully  closed  it  shall  stand  in  a  position  more  or  less  dingonal  across  the  flue,  and  of  such 
a  length  that  it  can  never  be  moved  more  than  twonty-five  degrees  from  a  perpendicular. 

JULY  26. 

243.  Modi  op  SRrnro  Loos  ni  Saw-mius;  Asa  Brooks,  Tolland,  Connecticut. 

Claim — ^The  application  and  combination  of  the  genr  and  screw-shaft,  the  traveling  ratchet  and  chock, 
the  stops  and  the  spring  pawl,  for  the  purpose  as  described. 
2AL  BftKAn  Sucze;  H.  F.  Bond,  Hudson,  Wisconsin. 

Claim— 1st,  The  movable  tray  operated  antomaUcally  by  the  motion  of  the  knife,  in  the  manner  set  forth. 
2d,  The  bar,  arranged  as  desciibed. 
215.  Twub;  B.  L.  Bond,  Greenwood,  South  Carolina. 

Claim — ^The  arrangement  and  combination  uf  the  two  pipes,  o  o,  having  their  orifices  opposite  to  each 
other,  irith  the  air  chamber,  so  that  the  two  currents  of  air  on  entering  the  chamber  will  oppose  each  other, 
and  thus  uniformly  difTose  the  air,  as  described. 

[The  Invention  consists  in  introducing  air  from  the  bellows-pipe,  and  comprewing  it  to  a  certain  degree 
into  an  aJr  chamber,  the  cover  of  which  is  perforated  with  a  number  of  holea,  so  that  the  air  escaping  from 
the  chamber  is  spread  over  a  comparatively  large  area  and  with  a  uniform  force.  This  cover  when  burnt  out 
is  so  arranged  as  to  be  easily  replaced  by  a  new  one.] 
2A6.  IBON  ¥ouH50  Bcmtxad;  John  Biberthaler,  City  of  New  York. 

Claim — The  arrangement  of  the  bed  bottom  in  two  parta,  one  of  which,  A,  being  about  two-thirds  of  the 
whole  length  of  the  bed,  and  to  which  the  legs  are  attached  capable  of  turning  under  said  part,  when  re- 
quired, and  attaching  the  other  part,  n  (and  which  forms  the  npper  or  head  part  of  the  bed),  to  tlio  legs  near> 
est  the  head,  in  such  a  manner  that  the  said  part,  n,  may  be  turned  over  the  top  of  the  bottom  part,  a,  while 
the  legs  to  which  the  same  is  attached  are  turned  under  th#  said  part,  a.  in  the  manner  described.  Also,  fixing 
the  hnd  part  of  the  bed,  n,  when  unfolded,  either  to  the  I"gs,  b,  or  to  the  bottom  part,  a,  by  means  of  bolts 
or  pins,  In  snch  a  manner  that  by  said  bolts  the  inclination  of  said  part,  d^  may,  at  the  same  time,  be  regu- 
lated to  any  desired  position. 

247.  RBTisra  Sails  r  Henry  BessIIng,  City  of  New  York. 

Claim — The  slides,  applied  to  work  along  the  Jackstay,  or  other  suitable  portion  of  the  yard,  in  combina- 
tfcm  with  reef-points  extended  ftt>m  the  back  sail  up  through  the  jacicstiiy  or  yard,  and  with  the  reef  pend- 
ants. And,  without  confining  myself  to  the  pnrticnlar  construction  uf  the  pawls.  I  claim  securing  the  reef 
by  means  of  pawls  applied  to  the  yard,  to  operate  in  combination  portions  of  the  reef  pendants  made  of  chain. 

fXhla  Invention  consists  in  carrying  the  points  of  each  reef  of  a  sail  up  to  the  yard,  and  attaching  them 
to  slides  which  are  fitted  to  work  along  the  yard,  and  to  which  are  attached  the  reif  pendants.  By  hauling 
en  the  reef  pendants,  the  slides  are  caused  to  move  longitudinally,  and  to  draw  up  the  reef  paints,  and  so  reef 
the  flail  from  the  deck.] 

248.  SnuKMCOPlc  IirsTRUvraTB ;  Alex.  Beckers,  City  of  New  York. 

Claim — ^Ist,  Placing  the  eye-glasses  in  a  movable  cylinder,  in  such  a  manner  that  opaque  pictures,  placed 
back  to  back,  may  be  viewed  by  the  same  pair  uf  eye-glames,  the  direction  of  the  said  eye-plaMes  boing  varied 
by  the  partial  rotation  of  the  cylinder,  to  suit  the  opposite  position  uf  the  pictures.    2d,  The  construction  of 
the  i^etnre-liolders  with  a  double  hook. 
849.  Hacbhtb  for  Stoxinq  Chxriuks;  E.  C.  Custer,  Evansburgh,  Pennsylvania. 

Claim — The  machine  for  stoning  cherries,  constructed  in  a  manner  specified,  with  its  spirally  grooved 
eyllnder  and  adjustable  stripper,  arranged  as  set  forth. 
250.  Flaus  Bouts  ;  J.  H.  Clark,  Philadelphia,  Pennsylvania. 

(3id]ii — The  slide  valve,  or  a  series  of  slide  valves,  without  holes  In  them,  so  armnged  and  operating  with 
tiie  apertnree  In  the  sides  of  the  bolting  chest  that  either  of  these  apertures  can  be  opened  or  closed  or  both 
dosed  when  reqiuired,  for  the  purpose  of  turning  the  material  as  desired,  in  eitlier  of  the  three  dinwtlone. 
281.  9nax  Hxatomi  Apparatus;  B.  Wells  Bnnklee  and  W.  B.  Moore,  Boetoni  Bfassachnaetta. 

Claim — ^The  combination  of  the  tubes,  casing,  inner  and  cuter  reservoirs,  and  condensation  pipes,  and 
escape  pipe,  with  ita  valve,  with  petticoat  chamber  and  vaporizing  pipe,  and  the  use  of  the  iron  known  as  the 
Pkileox  pi^ent  metal  alloy  coating,  as  set  forth. 
252.  Door  VAOTDnno;  Charles  Frost,  Watorbury,  Connecticat 

Claim— Tbe  employment  or  use  of  the  drop  plate,  ooiistractod  of  the  form  and  applied  to  the  door  or  doorSy 
as  set  forth. 
2B3.  HAmmnBS;  Henry  Fisher,  Alliance,  Ohio. 

Claim— Attaching  the  dxaft  or  draw  bars  to  the  arms,  L  i',  in  the  manner  set  forth.    Also,  the  peenllar^ 
arrangement  and  combination  of  firames,  tongue,  spur,  and  arm,  g,  in  relation  to  each  other  and  to  the  main 
akafty  to  operate  ia  the  manjier  spedfled. 
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SM.  MAcn^il  nm  Wtainm  PAPn  to  Punnra  Pumi;  Q.  n.  FenstuMn  and  Bylrwter  Fergmon,  MaUea 

BnOge,  New  York. 

ClRltn— KeedlDg  sli«et*  of  pnper,  tinglx,  to  a  printins  prew,  paper-nilin^,  or  other  machine,  reqaiifiy 
the  AmI  vt  a  sinisle  •boot  at  a  time,  by  luenutf  of  a  fevd  roller,  u,  feod  roller,  i,  luid  aiiyutable  friction  atop,  ur 
the  equivuleuta  thereof,  Mrruiiged  M  epcc<fi^d. 
255.  LocoMOTlTK  BoiLEU;  B.  L.  Orifflth,  Uaaleton,  Pennsylvania. 

Claim— The  deflectora,  arranged  within  the  apace  between  the  flre-pUoe  and  the  tube  abcet  ot  a  laeoiB^ 
tive  boiler,  in  conibiuation  with  oiM'nluisa  iu  the  firo-box  lor  the  ailiuuHiion  of  Htmoepberic  air. 
2M.  SKWi:«a  Machi5Is;  £.  A.  Qoodee  and  E.  L.  MiiU-r,  Philndolphia,  PennaylTania. 

Claim— The  combination  of  the  nevdlea,  the  book,  and  the  tongue,  arrmaged  aa  dfcrlbwt 
857.  BuBMUtiSfi  IIklmey  Window;  C.  M.  Gould,  Worcester,  Mjueachueetta. 

Claim— The  application  to  aubmarine  hrlmeta  of  the  above  deecribed  window,  In  die  nanner  deMribed. 

258.  PiANO-roBT»;  Cliarlea  Glaseborow,  Philadeljihia,  Peiinsylrania. 

Claim— Oonnmcting  the  atrinx  frame  of  an  upright  piano  with  two  pin  blocka,  and  other  appltJinoM  frr 
receiving  two  aula  uf  tftriugs,  and  two  distinct  noundiiig  buHrdd,  the  Atrini^ii  b.  ing  arruuicbd  one  set  on  ou.*  «de, 
and  tbi*  olher  set  on  the  oppoaite  aidi'  of  the  frame,  the  two  floundiog  boards  beiug  connected  together,  end 
Uie  whole  beiug  otherwise  constructed  in  the  mHuntrr  eet  forth. 

259.  Yalvis  for  WATBiucLoeiTs;  James  GilllllHn,  Uartfonl,  Connecticut. 

CUim— The  oombinaiion  of  elastic  tubular  spring,  piston,  and  chamber,  operating  In  the  xnaniMr  da> 
acribed. 
960.  PtTKXACES  or  LocoMonvi  Enoixes  ;  Richard  Gill  and  G.  W.  Grier,  Altoona,  PennaylTsnla. 

Claim— In  oombiiMtion  with  the  flre-box  of  a  coal-bnming  locomotive  iMller,  a  water  <1efl(>ctor,  having  a 
aeries  of  small  openings  through  it.  and  extending  up  over  the  Are,  aa  repnveuted.  and  an  air  paange  bi-fa:nd 
or  over  it,  wliicb  communicates  with  the  external  air,  iur  the  purpoae  of  intnjdttcing  atmuapbeiic  air  in  small 
Jets  over  the  Are. 

261.  Pomp;  Enoa  Hartaler,  Orville,  Ohio. 

Chiim— The  arrangement  of  the  plpea,  valTca,  sprloga,  z  z  i  z,  and  spring,  a,  with  the  rod,  box,  lai 
Stock,  combined  and  openitiug  as  apeciflt  d. 

262.  Sawiko  Macbikx;  E.  U.  Hancock,  Augusta,  Georgia. 

Claim— 1st,  The  combination  of  the  yielding  guard  levera,  or  their  equivalent,  with  the  rotaxy  mw^  m 
described.    2d,  Thu  head  blocks,  swinging  guide,  ciicular  sawn,  and  ^uard  lever,  arranged  ma  set  lorth. 

263.  Scwnro  Macbi.5»;  Wni.IIall,  North  Adams,  MaMarhuaetta. 

Claim— Ist,  The  combination  of  the  neodlf^<arrier,  pivoted  bar,  connecting  rod.  J,  slide,  x.  pitman,  and 
crank,  arranged  In  the  manner  sft  forth.  2d,  The  conibi nation  <»f  slide,  i.  and  rod,  j,  or  ite  equivalent,  with 
a  vibrating  nrcdle-carrier,  in  such  manner  aa  to  produce  two  vertical  motiona  on  the  needle^  during  each 
aingle  horlxontal  mot;on  of  the  slide,  i,  in  the  manner  sot  Ibrth. 

264.  Washixo  Machi:ie;  George  Bali  and  Alonat  Scudder,  Morris,  New  York. 

Claim— The  employment  of  a  corrugated  flexible  metallic  concave,  stretching  acroaa  the  lower  part  of 
the  roach  I  m*,  aa  dfecrllMMl. 

[A  corrugated  concave  la  u«ed  in  connexion  with  a  awinging,  cormgated,  and  convex  rubber,  both  bd^ 
placed  in  a  suitable  box  or  case.] 

265.  KoTABT  PcMPfl;  C.  II.  llorsoy,  Boston,  Massachnaotta. 

/     Claim— The  combination  of  the  flancbod  shaft  with  the  hinged  ralve  and  cone,  as  doscrlbed. 

266.  BRDBTBAn;  BeiUamin  Ilinkley,  Troy,  New  York. 

Claim — ^The  arrangement  of  the  dovetailed  tenons  on  the  end  rails,  and  oorraapondivg  doveCaikd  aor- 
tiaea  in  the  fhll  posts,  with  the  side  rails  and  longitudinal  tension  rods,  as  Aet  forth. 
2G7.  WATxa  AXD  Alabm  Oavqe  for  Steam  Boilers;  F.  A.  Iloyt,  Boaton,  Maasachnaetts. 

Claim— The  arrangement  of  the  balanced  valve  chamber  and  valve,  th.*  leading  pipe  thereoi;  and  the 
whistle,  with  reference  to  the  dry  Rt.-am  chamber,  the  Indicator  chamber,  and  the  vidve  lever,  and  the  inli- 
eator  hand,  connected  together  and  arranged  in  the  two  chambers,  as  specified. 
268.  pRiXTixo  MACHi^tEs;  Richard  M.  Hoe,  City  of  New  York. 

Clnim— Stopping  the  »heet  of  paper  as  it  iasnca,  afU'r  its  flrst  side  is  printed,  and  impartiog  to  it  a  retxa- 
grade  motion,  thus  retuniing  it  backwards,  or  in  reverse  order,  to  the  impression  cylinder,  for  the  porpoae  of 
printing  the  second  side,  by  the  moans  deecribed. 

260.  Forge  Pcmps;  FredTic  Kuttler,  Milwankle,  Wisconsin.* 

Claim— The  oombluatlon  and  arrangement  of  a  force  pump,  as  described. 

270.  FoaCB  Pump;  Frederic  Kettlor,  Milwaukie,  Wisconain. 

Claim— The  combination  and  arrangement  of  a  lirce  pnmp,  aa  deacribrd. 

271.  Mitu  for  CRoaoiNa  Quartx;  George  T.  and  Wm.  F.  Kearsing,  Butte  City,  Oaltlbmla. 

Claim— The  arrangement  and  combination  of  the  driving  shaft,  arma,  rods,  and  mnnar,  aa  deseribad. 

272.  MACaiNis  FOR  ExAMEUno  MoiTLDixaa;  Robert  Marcher,  City  of  New  York. 

Claim— 1st,  The  elastic  or  yielding  sidee  of  the  hopper,  arranged  as  set  Ibrth.    2d.  In  oambination  wtth 
the  hopper,  the  reciprocating  dog  attache<I  to  the  ImmI,  and  operated  as  shown,  and  also  In  oombination  with 
•aid  hopiwr,  the  fued  rollers,  either  or  both  feeding  devices  being  employed  for  the  purpoae  apedficd. 
27a.  Brdbtbad;  Charlea  Heaaanger,  Warren,  Ohio. 

Claim— The  angular  and  oblique  slot  and  pin,  in  eombtnation  with  the  plate  or  key,  when  amnged  Im 
connexion  with  the  Jointed  rails,  as  described. 
274.  Sbwixo  Macbixss;  Joseph  W.  Morton,  Plainfleld,  New  Jersey. 

Claim— My  Imnroved  looixheck  or  thread-holder,  for  the  Wheeler  k  Wllaon  aewing  machine,  vis:  • 
loop<heck  or  Uireao-holder,  whioh  is  oompoaad  of  hair  briatlea,  or  other  aoitahle  ttbtm,  by  oofufactijiff  tfaaM 
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{nto  •  firm  miin  of  raitoble  tlM.  and  then  eomMninfr  th«  Mune  ^th  a  eewfof  niaefaKie,  In  aiich  •  HMoiMr 
that  Uie  ends  of  the  said  flbna  will  bear  agaiott  a  portion  of  the  rotadng  hook  of  aatd  machine. 
275.  MACVi:fi8  roa  MAHurAcruuxQ  Watkd  and  CoBacQATSD  Mxtal  Platu;  Bichaxd  Montgomery,  atyoT 
New  Toric. 

Claim— The  combination  of  the  pecnliarl  j  comitnicted  roll,  i.  with  the  pernliarly  constmeted  roll,  j,  ar- 
_  iged  In  relation  to  each  other,  aa  shown,  whereby  the  mannihctnre  of  the  waved  corrugated  mrtalUc  pUte, 
with  margins  of  yireater  thickness  than  the  middle,  as  patented  to  me  on  the  21st  of  Juue»1859,ls  fiiciUtated, 
wUls  a  portion  of  each  corrugation  is  formed  at  the  same  time,  as  described. 

S7ft.  MACHnn  fob  MA2n77ACTUSUf«  Watxd  and  Go&acoATiD  Hkal  Platkb;  Richard  Montvomexy,  City  of 
Mew  York. 

Claim— The  oomblnatioii  of  the  peculiarly  formed  roll,  i',  with  the  p«H»1iarly  fnrm^  roll,  y,  arranged 
and  operating  in  relation  to  each  other,  as  shown  and  set  forth,  whereby  the  manufiictnra  of  the  waved, 
currqntad,  metallic  plate,  with  margins  of  greater  thlc-knem  than  tlie  middle,  as  patented  to  mo  on  the 
2lst  of  June,  1850,  is  Ikcilltated,  while  only  *'ono  oorrugatioa*'  is  formed  at  the  same  time,  as  described. 

277.  Shikt  Stum;  Daniel  Morris,  Bangor,  Maine. 

Claim— The  improved  manuihctnre  of  shirt  studs,  aa  oonstructed,  with  a  metallic  fiudng  and  an  antl- 
loiling  spool  or  guard,  arranged  as  specified. 

278.  Platfo&iis  bxtwekn  Railroad  Cars  ;  Joseph  Newman,  Baltimore,  Maryland. 

Claim— The  expanding  mesh  or  lattice  work  described,  when  attached  by  a  single  point  at  each  end,  in 
the  manner  set  forth,  to  be  uasd  as  a  bridge  or  gangway  between  railroad  cart. 

279.  Gatu  for  Railroads;  Ira  Robbins,  Hngheeville,  Pennsylvania. 

CUdm— The  shafts,  s  s',  having  arms,  as  described,  in  combination  with  the  shaft,  b,  lever,  a.  train  of 
whf^  e  0  0,  spring  detent,  g,  spring,  %  and  the  several  roda  connecting  the  aforesaid  parts,  as  sot  forth,  for 
operating  the  sliding  gate. 

280.  SrRnfGS  for  Railroad  Cass(  David  B.  Rogers,  and  Joel  A.  Wood,  Pittsburgh,  Pennsylvania. 

Claim — ^Ths  onnbination  of  a  series  of  plate  springs,  arranged  as  described,  with  a  box  in  which  they  are 
inserted,  and  a  follower,  the  spring  box  being  either  separate  from  or  forming  part  of  the  truck,  in  the  man- 
ner set  forth..  Also,  making  and  using  the  plates  or  lenves  of  the  spring  of  different  thicknessofl  In  the  ssme 
series,  for  the  purpose  of  adapting  the  spring  to  the  varying  degrees  of  pressure  to  which  It  may  be  subjected 
from  time  to  time. 

281.  Gold  Wasrxrb;  Harriaon  Roberts,  Mormon  Island,  Oalifomla. 

Claim— The  arrangement  of  the  %^n\o\  In  combination  with  the  hopper  and  with  the  rapply  channel,  In 
such  a  manner  that  the  water  strikes  the  dirt  from  below,  and  that  the  hopper  Is  made  self-supplying. 

282.  BisccxT  Board;  Isaac  R.  Shank,  Buffalo,  Virginia. 

CUIm — ^Tlie  arrangement  and  combination  of  trap-boards,  beveled  strips,  levers,  and  vertical  pini^  In 
tha  manner  set  forth. 

rrhla  is  a  frame  or  chest  so  constructed  as  to  hold  meal  and  flour,  with  a  table  on  the  top  on  which  tfao 
dough  can  be  worked,  and  trap-doors  in  this  table  which,  when  cUwcd,  nre  perli^stly  flush  with  ft,  can  be  op- 
ened Into  the  flour  or  meal  receptacles  by  simply  pressing  on  pins,  they  being  opened  and  dosed  by  a  system 
of  levers  and  pins.] 

283.  SantT  Studs;  Henry  Simon,  Providence,  Rhode  Island. 

Claim— The  movable  elbow  pleoe,  spring,  and  lever,  applied  In  oomblnatlon  with  each  other  and  with  tha 
fixed  shank,  and  in  relation  to  a  fixed  ellww  piece,  as  described. 
28i.  8BWI1IO  MACRuns;  Isaac  M.  Singer,  aty  of  New  York. 

GUIm — ^Making  the  n«edl»€arrler  with  a  mortise,  in  combination  with  the  needles,  a  series  of  blocks 
having  parallel  sides  grooved  to  receive  the  needles,  and  with  a  clamp  acrew,  or  its  equivalent. 
fSS.  Ncra-rcr  Baiu;  John  Taggart,  Roxbnry,  Massachusetts. 

Claim— The  nine-pin  ball,  composed  of  a  hollow  metallic  body  and  a  covering  of  India  mbher,  or  other 
Mltable  elastic  materiid. 
280.  BoKXVO  Tools;  George  J.  Washburn,  Worcester,  Massachusetts. 

Chilm— Oiving  the  stock  or  shaft  of  a  boring  screw,  driving,  or  other  tool,  a  eontlnooos  rotary  motion  hi 
«ne  and  the  same  dirsction,  by  means  of  a  nut  or  aleeve,  which  Is  moved  in  a  rectilinear  leciprocatlng  direo* 
tlon  on  aaid  ahalt 
187.  Ommxoarws  at  Railroadb;  Amos  Webb,  Savannah,  Georgia. 

Claim— The  amngement  of  the  ties  in  alternate  reversed  inclined  positions,  as  described. 

rrhis  Invention  consists  In  placing  or  Isying  the  ties  or  sleepers  of  railroads  angularly  in  thegreirad,  or 
In  soch  position  that  their  sides  will  be  Inclined  relatively  with  vertical  planes  and  tlieir  upper  surfoces  in- 
clined fttmi  a  horizontal  phme.] 

288.  Appa&atus  fob  WARiinro  bt  Stxax  ;  Charles  A.  Wilson,  Cincinnati,  Ohio. 

Ciiiim— Tike  valvea,  adapted  and  arranged  in  the  lower  or  discharging  end  of  the  branches,  ooils,  or  radia- 
tors ot  a  syatam  of  steam  heating  pipes,  and  dosable  automatically  by  heat,  in  the  manner  explained. 

289.  SrsAM  Raaiator;  Charies  A.  Wilson,  CIndnnatI,  Ohio. 

Claim— The  arrangement  of  a  series  of  tubes  or  boxes  provided  with  corresponding  apertures  and  noaxles, 
to  permit  ciroolatlon  of  steam  and  receive  bolts  or  rods,  which  extend  from  top  to  bottom  of  the  tier,  the. 
whole  being  adapted  to  admit  of  varying  the  extent  of  radiating  surihoe  while  thatof  thefioor  room  occupied 
ramalna  nncbangod. 
9B0l  CHumv  PABBXRa;  Parker  Wlneman,  Loydsville,  OhlOb 

Claim— A  cylindrical  dasher  for  chums  formed  with  a  perforated  top  prorided  with  a  movable  cap  or 
€ov«r  and  with  hinged  valves^  arranged  In  sooh  manner  that  cream  m^y  be  reoelved  within  the  dasher  at  each 
downward  motion  thereo£ 
281.  SAmr  OOABD  fob  a  Jmn  Wbaef  ;  Xdward  F.  Woodward,  Brooklyn,  New  York. 

Claim— The  employment  of  the  apron,  for  the  purposes  set  forth. 
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S08.  Oftx  WAsen  A!n>  AuAiOJMAMm ;  Jobn  N.  Wjckoli;  Brooklyn,  Nmt  York,  and  Thomas  M.  Veil,  Onmgt 
Minea,  Tirginia. 
Claim— A  conoenttatnr,  constnicted  with  a  Mrieo  of  hoxes  or  putMan,  haThig  ciirred  bottana  eoa- 
manieating  one  with  the  other,  and  driven  tranvrertoly  ftir  the  pnrpoae  of  aeparatiBg  poor  fton  rich  dopoiit 
9M.  Gold  Amaloamatok  ;  John  N.  Kyckoff,  Brooklyn,  Mew  York,  and  Thanaa  IL  Veil,  Oranc^  lOam, 
Tlrginia. 
Claini— The  application  of  heat  by  steam,  or  otherwise,  to  Tesirls,  pans,  or  cjliodera,  keeping  tbe  oa» 
tents  well  triturated  or  mixed  at  tm  elerattjd  temperature,  so  as  to  aoMlgamate  the  pnpared  ore  hj  tiba  MB 
of  mercury  and  alkali,  as  specifled. 

9H.  Wood  Saw;  Ellxa  Blake  (Executrix  of  Bobort  Blake,  deceased),  Amlg»or  to  Blake  M  Son,  Albany,  IT.  T. 
Claim— The  new  mana&ctnre  of  wood  mwi,  in  the  manner  set  Ibrth,  meaning  by  this,  to  claim  only  the 
sole  right  to  manufiieture,  according  to  the  mode  of  construction  heraln  set  forth,  the  special  kind  and  ck»> 
meter  of  mws  known  as  wood  saws,  and  clearly  defined  and  represented  la  the  descriptfoo  and  drvwlo^k 
9M.  Clothib  FaAMi;  J.  Burr,  Baltimore,  Maryland,  Assignor  (throagh  mesne  assignm6nt)to  Oaorsa  A.  Ihy- 
man,  Washington  aty,  D.  C. 
Claim~The  seat,  capable  of  moToment  on  the  shalt  in  one  direation  only,  and  prorided  irith  tha  wvighted 
detent  and  tbe  ring  moTnbie  thereon  without  bearing  agidnst  the  shaft,  in  oomblnatlon  with  tbe  sha&y  arm^ 
braoea,  and  cords,  arranged  as  described. 
207.  PiAJio-roRTn;  J.  W.  Fischer,  Assignor  to  self  aad  Charles  Fischer,  City  of  New  Tork. 

Claim— The  bar  beneath  the  dampers  aad  above  the  plsao  strlngSy  actnated  by  the  loTen^or  thair  efidia* 
leuts,  in  the  manner  specified. 
8B8.  ScExw  Stocxs;  Simeon  Goodlbllow,  Assignor  to  self  aad  John  Visb,  Troy,  Nev  Toik. 

aalm— The  cutting  die,  in  combination  with  the  vibrating  drealar  ping  and  the  movahle  hdUtar,  ai^ 
Tang^  as  specified. 
899.  Cboen;  Aliked  Guthrie,  Assignor  to  Wardell  Guthrie,  Chicago,  nilools. 

Claim— The  combination  and  arrangement  of  the  cranks  connected  by  the  plate, or  ita  eqiolTaleat^ inlht 
manner  described. 

800.  GLAsa-POUSBiivo  Machuiis;  Albert  H.  Hook,  City  of  New  Tork,  Amignor  to  Wm.  A>  Horstmaa,  Brook* 

lyii.  New  York. 
Claim— The  combination  of  the  apiiaratus  for  prodneiug  the  redpjrocatiQg  longitn^dlnal  motion  and  ooa* 
tinuous  lateral  motion  given  to  the  polishing  blocks,  consisting  of  the  screws,  worm-wheel,  ^ 
connexions  with  the  driving  power. 

801.  Fdu-kscapk  liADDXBS;  Uezckiah  Johnston  and  Wm.  J.Xattbewi^  Assignor  (throagh  I 

to  Uexekiah  Johnston,  ColliusvlIIe,  Illinois. 
Chiim— The  oombinaUon  of  the  endleas  belt  with  the  ib^dlng  ladders  ajid  the  platform,  in  tbe  msaner 
described. 

802.  Machixx  poa  (^ackzho  Suqax;  James  H.  Morrill,  Assignor  to  Sgerton,  Dougherty,  Words  ft  Oo,  Bslti- 

more,  Maryland. 
Claim— The  employment  of  a  vibratory  saw,  in  combination  with  a  gai^ge  plate  and  hopper,  arranged  ftir 
mwing  off  slabs  of  sugar  and  directing  them  between  cmsliing  rollers.  Also,  tbe  employment  of  rollets  novo 
ing  in  unison  with  euch  other,  constructed  with  cruel ibnn  cutters,  Ibr  the  pnrpose  of  perfectly  dividing  sUbs 
of  sngar  into  regular  cubic  portions.  Also,  the  construction  of  a  hopper  pfovided  with  peisJlel  gimwes,  or 
their  equivalent,  in  combination  with  a  drcnlar  saw,  oonetmcted  in  the  manner  set  forth. 

803.  Corn:<  Scaiw;  W.  H.  Nichols,  Assignor  to  A.  If.  Markhav,  W.  H.  Niehols,  and  David  Btrong,  Ital 

Hampton,  Conneoticot. 
Claim— The  employment  of  plates^  or  their  equivalent,  for  the  purpose  of  securing  or  retaining  the  ospi 
or  covers  of  cofiln  screws  or  tacks. 

804.  Hoisnxa  C^RAav;  J.  Y.  Paroe»  Assignor  to  self  and  D.  B.  Delaad,  Fiirport,  New  York. 

Claim— The  main  arm  of  a  rrane,  arranged  with  the  doable  diagonal  bcaees  and  with  the  gnlde  ToXim% 
to  operate  in  combination  with  the  arm  Jointed  to  the  same  by  means  of  the  oval  pin,  as  set  fi»rth. 
806.  PoaTABU  SAwno  Maohxmi;  'Samuel  B.  Smith  aad  Philander  P.  Inae,  Assignors  to  Lane  A  Bodlsy,  Oa- 
cinnati,  Ohio. 

CSlalm— 1st,  The  idle  IHotion  pulley,  operating  in  combination  with  the  arbor  and  fieed  driving  a  dicalw 
saw.  2d,  In  the  deacribed  connexion  with  the  transverse  rack,  the  gearing,  ratchet  wheel,  pawls,  lever,  aal 
stop,  which  operate,  by  their  rigidity,  in  one  direction,  to  transmit  a  forward  movement  of  the  rack  fee  ths 

knee,  yet  permittlui -       -    - 

weighted  eccentric  f 
scribed  anmugements 


ite,  by  tneur  rigidity,  in  one  direction,  to  transmit  a  forward  movement  of  the  rack  fee  tas 
ting  the  retraction  of  said  rack.  Sd,  The  described  arrangement  and  adaptation  of  ths 
ic  ftictloB  pawl,  for  the  exact  retention  of  the  knee  to  the  pluce  of  setting.  4th,  T1wd>> 
lent  and  adaptatloa  of  the  perforated  rack,  pinions,  knee,  and  ssreen,  for  tbe  exolwBoa  «f 


SmmiomL 
1.  Fan  Mius;  Isaac  T.  Grant,  Sbagticoke,  New  York ;  patented  July  10, 1846;  SKtendcd  July  ^  18S0l 

Claim— The  manner  in  which  I  have  arranged  the  screen  and  the  chessboard,  and  combined  them  wMb 
the  screens  ordinarily  used,  so  as  to  obtain  two  distinct  currenU  of  wind,  and  to  sulilect  the  fldling  grain  ts 
the  stronger  ourrents  below  the  screen  and  chess-board,  thereby  blowing  olf  the  heavier  purtlona  of  Ibfei^ 
matter,  whilst  the  chaff  Is  iHown  off  by  the  ondtnary  currents  in  the  upper  compartments  of  the  shoe. 
S.  SBAPnvo  lERiouLAn  SunTACU  iir  Wood;  Warren  Hale  and  AHen  Goodman, Dana,  Masmfhnsolts.  naliaikd 
July  22, 1845;  extended  July  28, 1860. 

Chum— The  method  of  copying  or  forming  the  kmgltudlnal  Irregularities  of  piano  legs,  aad  other  riwdtr 
•rttelea,  on  rough  Mocks  of  wood,  by  nMansofaearriagenMringkMMdtndinaUy  against  the  i«i^^ 
and  holding  both  the  pattern  and  UieroaghMeok,  the  catting  loolMi«  raised  and  deprasaed  ford«|itte  a^ 
eat  by  rollers  restfng  on  tbe  patterns.  ^^  ^^ 
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ADDiTioirAL  IxnoTUCKins. 

1  PuPAsnro  AND  MoTnrrnro  StAra;  Hnbterd  Beebe.  New  Haven,  Oonnectlcut ;  patented  Harcb  29, 1869: 
additional  daued  July  5, 1860. 

Claim— The  combination  of  leather,  or  cloth,  or  felt  (or  feltlngX  instead  of;  or  in  addition  to,  india  rubber 
and  gutta  percba,  eo  far  aa  beauty,  and  econ(Hny,aBd  deeirableneaa  in  use  may  require,  with  the  metallic  band 
or  rim  around  the  edge  of  the  slate,  as  patented  March  20, 1869.  Also,  the  combination  of  leather  and  cloth 
with  my  metallic  rim,  or  with  a  water-proof  cement  of  such  strength  and  stlffbeaa  as  wlU  wananl^  to  soma 
extent,  the  disuse  of  said  metallic  rim,  especially  in  mounting  slates  in  portfolio  form  or  IbnuB. 
%  HAnanro  Wnoww  Sabius;  Theodore  9. Ball,  Marietta, Ohio;  patented  December  21,1868;  additifonal dated 
July  26, 1869. 

C1alm—-The  improved  arrangement  of  cords,  pulleys,  and  weights,  for  hanging  the  sashes  of  windows,  so 
that  either  or  both  sashos  can  be  retained  in  any  desired  position  in  the  frame,  the  sash  and  weights  being 
suspended  and  moving  on  cords  attached  to  the  frame. 

8.  FicKca  Sawiko  Machixu;  John  Haw,  Old  Church,  Yirginia ;  patented  June  23, 1867;  additional  dated 
Jaly  20, 1860. 

daim-^Attaching  the  saw  guides  to  the  overhanging  bearing,  so  as  to  a4juBt  them  to  the  sawing  of  small 
kgi. 

B»>lB8UB8. 

1.  Favoit;  Albert  Fuller,  andnnatl,  Ohio;  patented  October  16, 1866;  re>iasiied  July  6, 1869. 

Clatm — ^The  elastic  plug  valve  attached  to  a  stem,  when  operated  by  an  eooentric,  or  its  equivalent,  aa 
set  ibrth.  Also^  the  eUistic  plug  valve  constructed  as  described,  in  combination  with  the  cup^baped  cap  to 
prevent  the  cup  from  spreading. 

2.  Fatksts;  James  Powell,  Cincinnati,  Ohio;  patented  March  22, 1860;  re-Issued  July  6, 1869. 

Claim — ^The  described  arrangement  of  the  cam,  Hanches,  longitudinal  slot,  and  spurs,  combined  and  op»* 
rating  in  the  manner  and  for  the  purposes  set  forth. 

Z.  BouABn-TABLK  CcsHiox ;  John  M  Brunswick,  Cincinnati,  Ohio ;  patented  December  8, 1867 ;  re-issued  July 
12, 1869. 

Claim— That  ordfT  in  the  arrangement  of  the  material  composing  a  billiard-table  cushion  whldi  places 
the  cnrk  in  the  rear,  the  rubber  in  front  of  it,  and  the  paper,  leather,  and  cloth,  or  the  equivalents  thereof, 
oQtalde,  ill  the  manner  set  forth. 

4.  Fku  £iroiNB8 ;  L.  Butler  and  R.  Blake^  Wateribrd,  New  Tork ;  patented  November  90, 1868 ;  re-issued  July 
12,1869. 

Claim— Oombtning  with  the  water  way  or  channel,  the  air  chamber  divided  into  two  oompartmentB  by 
contraction,  at  or  about  one-half  the  height  of  said  air  chamber  above  the  base  or  point  of  attachment  to  said 
water  way,  In  the  manner  set  forth.  Also,  in  combination  with  the  hour-glass  oontnctkm  off  the  air  chamber, 
the  ring  enlargement  of  the  rock-shaft,  as  set  forth. 
6.  Cliaksdto  CaoOtchovc;  Austin  Q.  Day,  Seymour,  Oonnecticut;  re-issued  July  12, 1860. 

Claim — ^The  use  of  alkali,  or  its  equivalent,  for  separatiDg  bark,  sticks,  or  other  foreign  bodies  firom  crude 
eaontchouc  and  other  vnlcanizable  gums,  to  prepare  Uiem  for  manulhcturing. 

6.  Trxatmxkt  or  Gbitdk  Caoctcbouc;  Austin  O.  Day,  Seymour,  Connecticut;  reissued  July  12, 1869. 

Claim — Charging  the  caoutchouc,  or  other  like  gum,  with  alkaline  liquor,  or  the  equivalent,  by  means  of 
the  exhausting  apimrabus  described  and  represented. 

7.  Cuf^rr  akd  Woainvo  TALvn  op  Stkam  ENonm;  George  H.  Corliss,  Providence,  Bbode  Island;  patented 

March  10, 1849;  r»-is8ued  July  12, 1869. 
Claim— The  method,  substantially  as  described,  of  operating  the  slide  valves  of  steam  engines,  by  oon- 
■eeting  the  valves  that  open  and  close  the  ports  at  opposite  ends  of  the  cylinder  with  separate  crank-wrlstiL 
or  their  mechanical  eqnivalenta,  so  that  from  the  motion  thereof  each  valve,  while  its  port  Is  closed,  dull 
move  a  less  distance  than  it  moves  in  opening  and  dosing  its  port,  while  at  the  same  time  the  two  wrists  by 
vhfeh  the  two  valves  are  operated,  have  the  same  range  of  motion,  as  described,  whereby  I  am  enabled  to 
Mve  modi  of  the  Twwer  heretofore  expended  in  working  the  slide  valves  of  steam  engines,  and  by  which  also  I 
am  enabled  to  make  a  greater  proportion  of  the  nmvement  of  the  valve  available  for  eflfecting  a  free  paasage  of 
Ihe  steam  throagh  the  ports  of  the  cylinder, 
fl.  Cut-wr  A2a>  WoRKUfQ  Yalvi  of  Btkax  Eztgivsb;  Geoige  H.  Corliss,  Providence,  Bhode  Island;  patented 

Maitsh  10^  1840;  re-iasned  July  12,  I860. 
Claim — ^The  eombinatim  of  liberating  valve  gear  wltii  valves  which  are  moved  parallel  to  their  seats,  aod 
contlnoe  their  closing  nnoliaa  after  their  ports  are  dosed,  and  commenoe  their  qpening  motion  before  their 
yorts  open,  aa  deecrlbed. 
Si  Cat^rw  ANi>  WoBDVO  Valves  of  Stiam  Eir<nint8;  George  H.  Corliss,  Providance,  Bhode  Idand;  patented 

March  10^  1840;  reissued  July  12, 1860. 
Claim— The  eombinatlon,  subetantlally  as  described,  of  an  air  cudilon  wltii  the  llberatlog  valve  gear  of 


10.  Co»>7F  A!n>  Wouova  Taivis  op  Srak  Bvoniii ;  George  H.  Corliss,  Proridenee,  Bhode  Islaiid ;  patented 

Maivk  10, 1840 ;  re4nued  July  12, 1860. 
Claim — ^The  combination  with  the  part  of  the  valve  gear  that  appertains  to  a  liberated  steam  valve  of  an 
faHtrument  moved  by  the  power  of  the  engine  in  such  manner  as  to  eflbct  the  dosing  of  the  lihecated  valva 
wheoever  the  independent  means  provided  for  that  purpose  iUl  to  act  In  time. 

11.  CUT^PF  Ain>  'VfOBsnre  Yalvu  op  Stiak  Eiraniis;  George  H. OorUsik  PivfidanesL  Bhode Ldand;  patented 

Maidi  10^  1840;  re-issued  July  12, 1860. 
Claim— The  eombinatlon  of  a  helical  cam  with  the  opening  and  eloaiog  mechaaim  of  the  steam  vtlvs^ 
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242  Ameriean  Patints. 

12.  CoT-orr  axd  Womvo  Y  altu  op  Stiak  Esaxan ;  George  H.  OorllM,  Proridenoe^  Bhode  Iikwl ;  patented 

March  10, 1S49;  re-iaraed  July  12, 18M. 
Gleim— The  method*  enlMitantiaUyaa  deecribed,  of  regulating  the  Telocity  of  eteam  englDcs  by  oomUnlnt 
a  regulator  with  a  lib<rratIog  valve  gear. 

13.  IIakvesters  ;  Lewie  Miller,  Aaaignor  to  C.  Anltman  A  Co.,  Ganton,  Ohio;  patented  May  4,1868;  remaned 

July  19, 18d9. 
Claim— Hinging  the  finger  beam  to  the  main  fkame,  ao  that  It  can  be  folded  up  thereon,  aa  deaeribed. 

14.  UABVierna;  Lewia  Miller,  Aaaigoor  to  C.  Aultman  A  Co.,  Canton,  Ohio ;  patented  May  4,1858;  re-iaaoid 

July  19, 1859. 
Claim— Hinging  the  coapling  arm  to  the  frame  at  one  aide  of  the  main  axle,  and  mpporting  it  by  a  bnce 
hinged  to  a  frame  on  the  op|Kwite  Btiio  of  the  axle,  in  auch  manner  aa  to  obtain  among  other  things  a  widt 
basis  for  bmclng  on  a  short  frame  without  interfering  with  the  fulding-up  the  finger  beam  agaiust  or  apoa 
the  frame  to  render  the  machine  more  portable. 

15.  UARvr^TERs;  li^wie  Miller,  Aiwignor  to  a  Anltman  A  Co.,  Canton,  Ohio;  patented  May  4, 18&8;  re^aaaed 

July  19, 1859. 
Claim— Tlie  combination  of  the  crank  and  the  bearing  for  its  Journal,  the  cutter,  the  oouplincc  arm,  and 
the  hinffe  of  its  inner  end,  with  a  hanger  which  is  made  the  common  aupport  for  the  hinge  of  the  coopliag 
arm  and  the  Journal  of  the  crank,  arrauKcd  aa  set  forth. 

10.  liAftVESTERs;  Lewis  Miller,  Aaaignor  to  C.  Aultman  A  Co.,OaDton,  Ohio;  patented  May  4,1658;  reteacd 
July  19,  1S59. 
Claim — ^The  methtid  of  folding  the  flngcr  beam  upon  the  frame  by  aid  of  the  coupling  arm  with  a  Ufkiiig 
lerer  and  cord,  or  the  equivalent  thereof. 

17.  Uabvcstcrs  ;  Lewis  Miller,  Assignor  to  C.  Aultman  k  Co.,  Canton,  Ohio;  patented  May  4, 1858;  re-iarasd 

July  19, 1859. 
Claim— Ist,  The  combination  of  a  knuckle  with  the  Joint  which  connects  the  finger  beam  and  couplfng 
arm,  nnd  the  lever  for  raising  the  finger  beam  off  the  ground,  arranged  as  set  forth.    2tl,  The  combination 
of  a  lever,  arranged  to  turn  on  a  pivot  and  to  vlhrato  laterally  with  notches,  and  a  catch  to  8up|K>rt  the  lerer 
at  any  required  elevation,  togethtr  with  the  coupling  arm  and  fiugor  beam  suNi)eudi-d  to  it. 

18.  UAEViUTERa ;  Lewis  Miller,  Assignor  to  C.  Aultman  &  Co., Canton,  Ohio;  patented  May  4, 1858;  re43aoed 

July  19, 1859. 
Claim— The  arrangement  of  the  hand  lever,  driver's  seat,  and  foot  lever,  whereby  the  driver  may,  when 
neccssiiry,  employ  both  his  hands  and  his  fmit  to  raise  the  finger  beam. 

19.  IlASVESTERj*;  Ix'wis  Miller,  Assignor  to  C.  Aultman  A  Co., Canton,  Ohio;  patented  May  4, 1858;  re^aaned 

July  19, 1859. 
Claim— The  combination  of  the  apring  pawl  and  the  teeth  with  the  gib  and  key  of  the  connecting  nd 
and  cutter. 

20.  MowiNO  Machdtks;  C.  Aultman  and  L.  Miller,  Ami gnora  by  meajie-aaaignment  to  C  Aultman  ft  Go,  Out* 

ton,  Ohio;  patented  June  17, 1856;  re-issued  July  19, 1859. 
Claim— The  combination  of  tlic  shoe  which  carries  the  end  of  the  finger  beam,  next  the  main  frame,  with 
a  hinge  brace  bar,  whot<e  axis  of  motion  at  the  end  connected  to  the  main  frame  U  in  a  line  with  that  of  ths 
corresponding  end  of  the  hinged  coupling  arm. 

21.  MowiNQ  Machines;  Cornelius  Aultman  and  Lewis  Bfiller,  Assignors  by  meaneHtaaignment  to  C.  Aultman 

ft  Co.,  Canton,  Ohio;  patented  June  17,  IKoti;  re-issued  July  19, 1859. 
Claim— Tlio  combination,  M-lth  tlie  hinged  coupling  arm,  of  a  hing<>d  brace  whose  axis  of  motion,  at  the 
end  next  the  main  frame,  coiiici(K>H  with  that  of  the  corresponding  end  of  the  hinged  coupling  arm. 

22.  Mowrvo  ^Iachines ;  CorneliuH  Aultman  and  Lewis  Mill-r.  AeiHignors  by  mesne-oaslgumcut  to  C  Anltman 

ft  Co.,  Canton,  Olilo;  patented  June  17, 1H56;  re-issued  July  19, 1869. 
Claim— Tlie  construction  and  arrangement  of  the  finger  bi'am  and  the  main  frame,  ao  that  the  bp«m  may 
bi>  tunied  on  its  hinge  intt)  an  upright  |KMltion,and  then  raised  and  leaned  against  thefhime  to  elerate  ito«t 
of  the  reach  of  obstructions  and  distribute  the  weight  more  cqnally  upon  the  carrying  wheela,  when  the  ma- 
chine is  to  bo  remoYid  from  one  place  to  another  where  the  mowing  is  to  bo  done. 

23.  MowiNo  Machines;  Cornelius  Aultman  and  Lewis  Miller,  Assignors  by  meane-aaalgnmeut  to  C.  Aultman 

ft  Co.,  Canton,  Ohio;  patented  June  17, 1856;  re-iasued  July  19, 1859. 
Claim — The  combination  of  a  hinged  coupling  arm,  the  finger  beam,  and  a  catch,  whereby  the  linger  bona 
can  be  turned,  raised,  and  held  up  to  render  the  removal  of  the  mAchine  from  place  to  place  more  eonvenieat 
and  secure. 

24.  MowiZTO  Machttks;  Cornelius  Aultman  and  Lewis  Miller,  Assignors  by  meanMMlgnment  to  C.  Aultman 

ft  Co.,  Canton,  Ohio;  patented  June  17, 1866;  re-isaued  July  19, 1859. 
Claim- Mounting  the  two  driving  wheels  and  one  main  gear-wheel  \ipon  a  common  axle,  in  combiaatioii 
with  a  ratchet  wheel  for  each  driving  wheel,  each  ratchet  wheel  fitted  with  a  pawl  that  can  be  made  to  atanA 
iu  or  out  of  gear  with  the  ratchet  teeth  at  will. 

25.  MowiJio  Machiitxs;  Cornelius  Aultman  and  Lewis  Miller,  Aassignora  by  memo  aaaignment  to  C  Aultmaa 

ft  Co.,  Canton,  Ohio;  patented  June  17, 1856;  re-iaaued  July  19, 1860. 
Claim— The  combination  of  a  ratchet  wheel,  a  ratchet  pawl,  a  spring  acting  on  the  pawl,  and  a  bearin|e 
pJn,  or  the  equivalent  thereof,  tor  the  spring,  with  the  driving  wheel  and  the  axle  of  the  main  gear  whed, 
vheroby  one  spring  la  made  to  perform  the  two  duties  of  holding  the  pawl,  both  in  and  oat  of  gear,  with  tha 
ratchet  wheel.^ 

20.  HABvwTXits;  Lswia  Miller,  Aaaignor  to  C.  Anltman  ft  Co.,  Canton,  Ohio;  patented  May  4, 1868;  r^teoed 
July  10, 1859. 
Claim— The  oombinatlon  of  the  Inner  shoe  with  a  loading  wheel,  arranged  as  aet  forth. 
27.  HAftTBsma ;  Lewto  MUler,  Aaaignor  to  C.  Aultman  ft  Co,  Canton,  Ohio;  patented  Mi^ 4^  1868;  xe4anaed 
July  10, 1850. 
Clafan— The  combination  with  the  ahoe  of  an  a4|natabl«  aole,  of  the  peculiar  doable  runner  Ann  d»> 
•eribed,  wheieby  the  sole  can  be  a4|uted  directly  to  the  heel  of  the  ahoe,trtthoal  the  iiitMT«Dtk»  of  a  link 
rod  and  Joint 
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American  Patents  which  ieeued  in  Auguety  1859.  24S 

2B.  Ha&tvtbui;  MoGUntock  Yoang,  Jr^  Frederick,  Mtt7lAnd;  pAtonted  September  21, 1858;  re-Iasned  July 
19, 1859. 

Clttiin— Connecting  the  handle  of  the  rake  to  s  transverse  Rhaft  in  rack  a  manner  that  the  rotation  of  the 
nld  PbBfl,  when  aided  by  the  currod  guiding  rod,  or  its  equiralent,  will  impart  the  within  described  move» 
nicnta  to  mid  rake,  tIs  :  a  sweeping  axial  movement  from  the  inner  edg^  of  the  sector-shaped  platform  (or  a 
little  bevond  the  same,)  over  to  thf>  forward  portion  of  said  platform,  and  at  that  point  in»taDtl.T  changing  to 
an  axbrburizontal  movement  acrtjsa  the  pltitform  to  the  starting  point,  and  so  onwards  in  rpgulur  succession. 
29.  CCT^FF  Okas;  George  H.  Corliss,  Providence,  Rhode  lalaud;  patented  July  29, 1861;  ie>iflaiied  July  2a» 
1859. 

Qalm— Combining  with  the  rocking  levers,  or  their  equivalents,  for  operating  the  valves,  the  shoulders 
on  ihv  spring  bars,  or  thHr  eqnivalents,  as  dei)cril)ed.  AIho,  in  combination  with  the  shoulders  on  the  spring 
bore  that  oiieratf  the  rocking  Ifvpra,  the  eni|iluyment  of  the  gnu^e  bars,  or  any  equivalent  therefor,  to  roRu- 
Lito  the  periods  of  closiug  the  falrea,  whether  the  said  gauge  bai-s  be  regulated  by  a  governor,  or  by  other 
means. 

90.  Raiuioad  Car  Sprikos;  David  B.  Rogers,  Plttabnrgh,  Pennaylvanla;  patented  Feb.  28,1858;  re-issned 
July  26, 1859. 

Claim — Constructing  a  carriage  or  car  spring  of  a  series  of  two  or  more  plates  of  steel,  each  of  which  Is 
so  curved  or  twisted  that  the  longitudinal  curve  on  one  edge  or  side  of  each  leaf  or  plate,  shall  be  the  reversa 
of  the  curve  on  the  other  side  or  edge;  a  longitudinal  section  through  the  centre  of  the  plate  midway  from 
either  edjse  is  a  straight  line,  or  nearly  so;  said  plnt4*s  Iwing  m  arranged  relatively  to  each  other  that  on  both 
sides  the  curve  at  the  edge  of  each  leaf  or  plate,  shall  be  in  the  reverse  direction  to  the  curve  at  the  edge  of 
the  leaf  or  pUte  next  above  or  below  it. 

81.  TuoGKR-opntATixo  Revolvixo-bretch  Firs  Arms;  James  M.  Cooper,  Assignee  of  S.  W.  Marston,  City  of 

New  York;  patented  January  7, 1851 ;  rc-issucd  July  26, 1859. 
Claim — let.  So  oonstmetlng  the  lock  of  revolving-breech  Are  arms,  as  that  the  trigger  used  to  lire  the 
pistol,  when  drawn  back,  raises  the  hammer  to  full  cock  and  there  retiuns  it,  tlie  revolving  breech  or  barrels 
being  at  the  same  time  rotated  so  lar  as  to  bring  the  nipple  of  one  of  the  chambers  or  barrels  in  the  pro)ier 
position  to  be  struck  by  the  hammer  In  its  dencent^  and  the  trigger  being  held  In  a  drawn  position  ready  for 
Instautaneous  firing.  2d,  The  use  of  a  fly -tumbler  or  vibrating  tooth  Intermediate  between  the  hsmmer  ami 
trigger  in  trigger-operating  fire  arma,  and  the  pocullitr  arrangi>nient  of  the  parts  of  the  lock  in  connexion 
therewith,  hereinbefore  described,  whereby  the  tendency  of  the  main  spring  to  canse  the  dettccnt  of  the  bom- 
mer  is  nentralized  when  the  hammer  reaches  the  point  of  full  cock,  so  that  the  hnniraer  having  been  raitied 
by  the  trigger,  may  either  bo  permitted  to  stand  cocked  or  fired  immediately,  at  pleasure,  and  greater  ease  in 
firing  and  steadiness  of  idm  are  secured. 

82.  SULETON  SuRTs;  The  Shelton  and  Onbom  Skirt  Mannfhetnlrng  Co..  Birmingham,  Assignees  of  £.  O. 

Atwood,  Derby,  Connecticut ;  patented  October  19, 1858 ;  re-issued  July  'i»,  1859. 
Claim — A  skirt  formed  of  elastic  hoops  and  tape,  or  equivalent  material,  when  the  tapes  are  disposed 
aeroM  the  hoops  in  opposite  dingonal  directions,  and  interlocked  on  opposite  vides  of  the  hoops  at  the  point 
of  crossing,  and  are  confined  thereto.  Also,  connecting  the  hoops  by  means  of  a  series  of  luops  formed  by  a 
oontiuuoua  ta|>e,or  equivalent  material,  passing  around  the  skirt,  from  one  hoop  to  the  other,  in  opposite  dUiF 
gonol  directions,  without  Interlooping  or  interlocking  betwoeu  the  hoops. 
33.  Sreletox  Skirts;  The  Shelton  and  Osborn  Skirt  Manufacturing  Co.,  Birmingham,  Assignees  of  £.  G. 

Atwood,  Derby,  Connecticut;  patented  October  19, 1858;  re-i«aued  July  26, 1859. 
Claim — A  skirt  formetl  of  elastic  hoops  and  tape,  or  equivalent  material,  difiposeel  across  the  hoops  In  oppo- 
site diagonal  directions,  without  being  connected  between  the  hoops,  but  connected  to  the  hoops  at  suitable 
IjitenraLi. 

DESiaKS. 

1.  CooKi?ro  Stoves;  James  Greer  and  Rufus  J.  King,  Dayton,  Ohio;  dated  Jnly  5, 1869. 

2.  Sides  and  Doors  or  Cookixo  Stoves;  James  Greer  and  Rufus  J.  King,  Dayton,  Ohio;  dated  July  5,1850. 
Z,  Spoon  and  Fork  Haxdles;  Henry  Hebbard,  City  of  New  York;  dated  Jnly  5, 1859. 

4.  Sox-DiALS;  WUUam  W.  Wilson,  Pittsburgh,  Pennsylvania;  dated  July  5, 1869. 

5.  Floor  OiurLorn ;  James  Bogle,  West  Newton,  Massachusetts,  Assignor  to  self  and  Daniel  B<%Ie,  Dover, 

New  Ilampshlre ;  dated  July  5,  i859. 
ft.  Floor  Oilcloth;  James  Bogle,  West  Newton,  Msssschnsetts,  Assignor  to  self  and  Dtnlel  Bogle,  Dover, 
New  Hampshire;  dated  July  5, 1859. 

7.  Stoves;  Oam^ttson  Smith  and  Henry  Brown,  Assfgnors  to  J.  G.  Abbott  and  A.  Lavrrenoe,  Philadelphia, 

Pennsylvania;  dated  July  6. 1859. 

8.  Fna  Framxs;  Wm.  W.  Stevens,  Westbrook,  Assignor  to  N.  P.  Richardson  A  Co.,  Portbmd,  Mahie;  dated 

July  6,  1869. 
9  to  12.  Carpbt  Patterr  (finir  eases);  £.  J.  Ney,  Lowell,  Massachusetts,  Assignor  to  the  Lowell  Manuftcturlng 

Co.;  dated  July  6, 1859. 
18.  Clock  Cabrs;  John  A.  Hunn,  City  of  New  York ;  dated  July  20, 1859. 

14.  Cook  Stovb  ;  David  Hathaway,  Assignor  to  Fuller,  Warren  A  Co., Troy,  New  York;  dated  July  26,1859. 
16.  OooK  Stovs;  George  W.  and  John  Pittock,  Union  Mills,  Assignors  to Mosher  and  H.  M.  Chase,  West 

Providence,  New  York;  dated  July  26, 1859. 
It,  Paslob  Cookiro  Stoves;  Wm.  W.  Stevens,  Westbrook,  Assignor  to  N.  P.  Richardson  k  Co.,  Portlaiidy 

Maine ;  dkted  July  26, 1859. 

AUGUST  2. 

1.  Azui-Boxcs  FOR  LiTRRiOATiira  Rouiva  StooK,  ftc;  Paul  Francis  Aerts,  London,  Bnghind;  patented  in  Xds- 
lAod,  March  19, 1858. 
Clalni— The  wheel  fixed  on  the  end  of  the  Journal  In  railway  rolling  stock,  raising  water  by  centrifbgal 
tiTM,  and  the  divergent  for  oonduetiog  the  water  over  the  greased  sorfiioe  of  the  Journal  or  moving  ports  of 
machinery  working  in  fixed  beerings. 
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a.  Ctftim  Oopm  Cnnnnts;  Freeborn  Adene,  BomerrflK  UMnelniMtti. 

Clalm—A  tube  or  cylinder  cast  out  of  oopperi  and  free  from  blow-holesi  and  other  limitar  deActs,  wbea 


8.  Khrtiro  MAonnm;  Jome  Bradtey  Aiken,  Manchester,  New  Hampshire. 

CUIm— 1st,  The  leyer  grooved  eccentrically  to  Its  fnlcnim,  applied  in  combination  with  the  slldiiiic  loop 
regnlator  to  M^jnst  the  same  for  different  lengths  of  loop.    2d,  The  stop-motion,  ooosisting  of  the  lerer  s»d 
its  self-adjusting  dog,  the  ring  with  its  pins,  or  their  equiralents,  and  the  sliding  bolt,  or  ito  eqniraient,  car- 
rying the  slipper. 
4.  Tool  fob  Rinxo  Hoops;  William  Baker,  East  Templeton,  Blaaaachosetts. 

Claim— A  hoop-riring  tool,  formed  of  a  stock  provided  with  snltable  gniding  sorftoes,  sad  diflhumHj 
arranged  or  set  stock  sur&ces  and  knives  for  operation,  as  set  forth. 
6.  Mora  Of  BANODra  Brau  Rubbihs;  T.  G.  Ball,  Keene,  Mew  Hampshire.  ' 

Claim— The  combination  of  the  brake-head  and  spring,  also,  the  armngement  of  the  brake-heBiw,  ao  •■ 
to  allow  its  Independent  action  upon  brake-head  and  spring. 

6.  Bbow-€asi  ;  Thomas  L.  Ball,  City  of  New  York. 

Claim— The  oonstmction  of  a  case  or  box  divided  Into  oompartments,  each  box  havlog  a  sliding  oof«r,  fa 
combination  with  the  spring  coven  and  compartments. 

7.  Apparatus  fob  Condbrsino  Coal  Oils  ;  TVilliam  T.  Barnes,  BnfliEdo,  New  Tork. 

Claim — ^Ist,  The  employment  of  a  tube,  the  lower  extremity  of  which  Is  provided  with  tnbnlar  ttxna,  tbm 
■ame  being  made  to  revolve,  and  being  used  in  connexion  with  a  tank  partially  filled  with  water,  and  a  cob- 
dncting  pipe,  ad,  The  arrangement  and  employment  of  the  tanks,  constructed  and  need  in  the  w*^""**  aped- 
fled. 

8.  Apparatus  fob  OnrxBAnao  Coal  Oils  ;  William  T.  Barnes,  BaflUo,  New  Tork. 

Claim- Ist,  The  arrangement  of  the  levers,  l  b  and  J,  and  rod,  whether  operated  by  a  cam  or  otherwise 
for  the  purpose  of  forming  an  automatic  dust  clearer  to  coal  oil  retorts.  2d,  The  employment  of  the  spinl 
or  screw  flanches  on  the  head  of  the  retort  for  pushing  the  material  away  from  the  hole  in  the  jouiaal. 

9.  Mills  fob  CBUSHnre  Suoab  Canb  ;  Daniel  Baasett,  White  Water,  Wisconsin. 

Claim— 1st,  The  arrangement  and  combination  of  the  tonKue  and  groove  rollers,  wiper,  and  "atiittyei,'* 
as  deecrlbed.  2d,  The  ^  stripiier,'*  when  composed  of  spring  caps  and  a  movable  cam,  and  when  arranged  aad 
combined  with  rollers. 

10.  Elbvatobs  n  Wabbhousbs,  Factobus,  Mnrxs,  Ac;  Albert  Betterley,  Boston,  Massaehaietta. 

Claim— 1st,  The  combination  of  an  antomatio  aafbty  shipper  and  brake  apparatus  with  an  devator,  a^' 
rai^^  to  (^rate  only  to  prevent  an  elevation  of  the  car  beyond  a  fixed  limiL  2d,  The  fi>mWpation  of  IIm 
weight,  flexible  rope  or  chain,  with  Uie  shipping  and  brake-controlling  mechanism. 

11.  Spboto  Bbd-bottom;  C.  C.  Bisbee,  Rochester,  New  Tork. 

Claim— The  arrangement  deecrlbed  of  the  slats,  belts,  rollers,  cords,  and  springs.  In  the  eomtructioD  «f 
•ptf  ng  bed-bottoms.    Also,  the  unequal  cams  for  the  more  peribct  automatic  acUustment  of  spring  beds. 

12.  Machucb  fob  RAisnro  Watxb,  Ac.  ;  Abraham  Bower,  Pekin,  Illinois. 

Claim— The  combination  of  the  lazy  tongs,  the  slide  trough,  and  valvular  bucket,  as  aet  forth. 

13.  Maxufactubuto  Hobs;  Samuel  Boyd,  Brooklyn,  New  Tork. 

Gaim— The  employment  of  an  anvil,  having  an  inclined  fitoe,  groove  or  reosas,  and  socket.  In  ambiaS' 
tion  with  a  mandrel,  whereby  the  bevel  or  set  of  the  blade  and  eye,  and  the  form,  thicknww,  and  bevel  of  the 
interior  of  the  socket  or  eye  will  be  uniformly  and  simultaneously  produced. 

14.  PiPB  TONOS;  J.  R.  Brown,  Boston,  Massachnsetts. 

Claim— The  arrangement  and  application  of  the  serrated  surfiice  or  rack,  the  spring,  and  toothed  stappec^ 
with  respect  to  the  two  Jaw  levers,  the  clamp  nnt,  and  the  screw-pin,  applied  to  the  toothed  Jaw  lever. 

15.  DRAmnia  Maohihb;  Moaes  Bucklin,  Orafton,  New  Hainpehire. 

Claim— let.  The  arrangement  of  the  platform  with  the  cutter  btede  and  plough-share,  for  the  pntpeseof 
cutting  nnderfoonnd  drains.  2d,  Arranging  the  blade  with  a  sloping  cutting  edge,  so  that  the  same  any 
readily  pass  over  obstructions  which  may  come  in  its  vray.  8d,  The  arrangement  and  combination  ef  dit 
platform,  the  cutter  blade,  and  tlie  plough-share,  with  the  a«Uustable  bars  aiid  wh«el%  to  oparate  in  the  ana- 
ner  described. 
Id.  iBOHiHa  Tablb;  John  7.  Galley,  City  of  New  Tork. 

Claim— 1st,  The  treadle,  the  iulcmro  arm,  the  upright  shaft,  the  side  Jaws,  the  spiral  spring,  and  As 
thumb-screw,  arranged  as  described.    2d,  The  hollow  screw  collar  <»  the  ahiA|  constructed  as  deacribsd. 

17.  Pobtablb  Fibu>  Fbbcb;  T.  B.  Garslde,  Danville,  Iowa. 

Claim— The  combination  of  the  long  main  posts,  short  auxiliary  posts,  and  trlangnlar  pivoted  bcac^  or 
its  equivalant,  arranged  as  set  forth. 

18.  Makufactubb  of  Pbosphobio  AdiM  A!fD  Phosphatbs;  Frederick  Augustus  Qenth,  Philadelphia,  Psbbb. 
Claim— The  process  of  manufacturing  phosphoric  add  or  phosphates,  by  treating  the  phoaphataa  of  iiev 

alumina,  or  lead,  by  means  of  sulphuric  acid,  or  its  equivalent. 

19.  Oas  Bubhbbs  ;  James  Qilfillan,  Hartford,  Connecticut. 

Claim- The  Improvement  in  gas  burners  described,  oonslating  of  a  oantral  exit  tuba  aoppllad  vrith  apie> 
turss,  surrounded  by  the  gas  chamlier,  having  its  discharge  regulated  by  the  mercury  cup^  the  appcr  eailsf 
said  pipe  being  flimlabed  with  a  noule  or  Jet-burner. 

20.  Gloth-boldbb  fob  Washino  Cbocbbbt,  Ac.  ;  C.  F.  Greely,  East  Kingston,  New  Hampshire. 

Claim— The  described  washing  vise,  constructed  as  set  forth. 

21.  Chubb;  W.  B.  Hidl,  Quinoy,  Massachusetts. 

Claim— The  combination  of  the  frame  of  stationary  transverse  bars  with  the  rotary  hollow  shaft  sal 
hoUow  arms  thereto  attached  for  the  iutrodocUon  of  air,  and  the  solid  anus  attached  to  the  ahaft.. 
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SL  Bicnnam  CaAim;  P.  J.^  RaHy,  Boston,  MaMMchuaetti. 

Otlm — The  pecaUar  oonatniettoQ  and  arrangvment  of  mechanisni  described  for  aetvatlng  tbe  back  and 
leg  rost,  wbereby  thej  cannot  only  be  brought  from  a  rertical  into  a  horixontal,  or  nearly  horixontal  poaition, 
•0  M  to  eonstitote  a  oooch,  but  be  raaintainod  in  such  or  any  intonnediate  poaltlona  thMt  may  be  desirable, 
each  mechanism  consistinf;  of  the  levers,  c  c  and  d  d,  connected  with  each  other,  the  back  aiSd  leg  rest  or  leg 
rat  frame,  respectively  in  manner  as  set  Ibrth.  And  in  combination  with  the  said  oonstmctton  and  arrange- 
mebt  of  mechanism  for  actuating  the  said  back  and  leg  rest,  I  claim  tbe  arrHngemont  of  the  locking  oontri- 
ranoe,  whereby  the  back  and  leg  rest,  when  pUiced  in  any  desirable  positicm,  may  be  iknnly  secured  in  such 
positions  or  ^  released  therefrom,  as  circumstances  may  require. 
S3.  BsnCB-LOABiira  Fni  Ajun;  A.  Y.-fiiU,  Hinsdale,  New  Tork. 

Claim— The  combination  of  the  bed-piece,  breech-pin,  and  connecting  rod,  which  in  connextoi  forms  tha 
slidiBg  proeen,  and  operating  as  dracribed. 

24.  Skwhtq  Machinbs  ;  Hiram  W.  Hayden,  Waterbury,  Connecticut 

Claim— Ist,  The  attachment  of  the  looping  hook  to  an  arm,  or  its  equivalent,  which  has  a  revolving  mo- 
tion, and  also  a  vibrating  motion,  in  a  direction  transverse  to  its  revolution,  in  combination  with  a  bobbin, 
arranged  relatively  to  it.  2d,  The  stationary  cam,  applied  in  combination  with  the  revolving  arm  which 
carries  the  looping  hook,  and  with  a  spring  and  sleeve,  or  their  equivalent,  for  holding  the  said  arm  in  con- 
tact with  the  said  cam,  to  produce  tbe  vibrating  motion  of  the  said  hook.  8i1,  The  combination  of  the  sta- 
tionary cam  and  the  fixed  portion  of  the  bobbin-holder.  4th,  The  looping-hook,  made  and  fitted  to  turn  in 
the  revolving  and  vibrating  arm,  and  provided  with  a  pin  or  prqjectlon,  operating  in  combination  with  a  fixed 
stop.  5th,  The  extension  of  the  mandrel  forward  of  the  rotating  hook,  for  the  purpose  of  carrviug  the  spring 
and  a  sleeve,  or  its  equivalent,  by  which  the  revolving  and  vibrating  arm,  which  carries  the  hook,  is  kept  in 
contact  with  tbe  cam  from  which  it  derives  its  vibrating  motion.  6th,  The  adjustable  pin,  applied  and  operat- 
ing in  combination  with  the  revolving  and  vibrating  looping  hook  and  the  bobbin.  7th,  Feeding  the  cloth  or 
material  to  be  sewed  by  means  of  one  or  more  smooth-faced  angular  prqjections  on  tlie  feed  bar,  or  its  equiva- 
lent, and  one  or  more  ratchet-like  wheels  attached  to  the  pre6ser.§aid  wheels  being  arranged  with  the  lowest 
portions  of  their  peripheries,  above  the  bottom  of  the  pressor  foot,  and  the  said  projections  pressing  the  ma- 
terial into  one  notch  at  a  time  of  each  wheel,  and  operating  in  combination  therewith,  as  described. 

25.  Cab  CouPUifOS ;  E.  L.  Keeler,  Pittsburgh,  Pennsylvania. 

Claim— The  combination  of  a  beveled  coupling-head,  shaped  aa  desoribed,  with  a  spring  aa  a  coapling  for 
railroad  cars. 
2B.  Sxwuro  Machinis;  David  Kelsey,  Harper's  Feny,  Tlrginla. 

Claim— The  homed  eccentric  or  cam,  applied  as  described,  in  combination  with  the  vibrating  pressure 
pad  and  the  ft;eding  dog,  sliding  on  the  stem  of  said  pad,  and  operated  by  means  of  a  stud,  or  its  equivalent) 
attached  to  tlie  needle-bar. 
37.  TooTB  Kets;  B  F.  Killam.  Bralntree,  Termont 

Claim — ^The  hollow  fulcrum,  as  described. 

28.  Habvxstkm;  0.  H.  Klng,^em,  Iowa. 

Claim — The  arrangement  and  eombiontlon  of  the  clrcnlar  platform,  rake,  rod,  guide  way,  endless  chain 
or  belt,  wheels,  and  pin,  arranged  as  set  forth. 

29.  RxTOLVUfO  Firs  Arms;  S.  C.  Lewis  and  F.  P.  Pfleghar,  Wliltneyville,  Connecticut. 

Claim — ^Ist,  Th<*  centre-pin  made  in  two  pieces,  one  of  which  is  fitted  to  the  rotating  cylinder,  and  fo  a 
rotating  ivcoil  shield  with  fins,  and  has  applied  to  it  within  the  cylinder  a  sprinpr,  and  the  other  of  which  is 
fitted  to  Klido  and  turn  in  the  front  part  of  the  frame,  and  is  capable  of  being  locked  to  the  frame.  2d,  The 
dog,  constructed  and  applied  as  dencribed,  to  constitute  its  own  spring,  and  o])erating  transversely  to  the  ham- 
mer, fn  combination  with  a  |)erlphericai  ratchet.  3d,  The  stop,  confltruct«'d  with  a  tooth  in  its  front,  and  a 
proj*>ction  on  its  Imck,  and  applied  and  operating  in  combination  with  a  spring,  a  ring  of  notches  on  the  rear 
of  the  recoil  Nhield  or  cylinder,  and  a  tooth  on  the  tumbler.  4th,  The  recoil  shield,  constructed  with  a  peri- 
pherical  ratchet,  a  ring  of  notches,  a  central  bore,  and  slots. 

30.  Brakes  for  Railroad  Cars;  H.  A.  Lincoln  and  II.  T.  Doughisa,  New  Haven,  Iowa. 

Claim — ^The  combined  arrangement  described  of  brake  shoes,  truck  wheels,  equalizing  beams  and  springs, 
the  former  being  outside  of  the  wheels,  and  sasupported  as  to  rise  and  fall  practically  with  the  wheels,  while 
the  equalizing  beams  support  the  t«pringis  and  the  sprinRS  are  arranginl  between  the  wheels,  and  transfi-r  the 
weight  to  be  carried  to  the  equalizing  beams,  the  several  parta  acting  in  combination,  in  manner  specified. 
81.  HARVESTEsa ;  S.  A.  Lindsay,  Unionville,  Maryhmd. 

Claim — The  combination  of  the  hinged  guide-piece  with  the  hinged  platform,  for  the  pnrpose  of  rehiin- 
iag  the  rake  and  the  reels  in  their  proper  relative  pusitions  towards  the  pintform,  when  the  latter  is  raised  or 
lowered.  Also,  the  combination  of  the  bar,  shaft,  and  the  hinged  bar.  with  the  movable  fhime  of  the  nia- 
chine,  and  the  finger  bar,  for  the  purpose  of  raising  and  lowering  the  latter,  without  Interfering  with  the  fbee 
movemeuts  of  the  platform  on  its  hinges. 
32.  Machines  for  CuTniio  akd  Bindixo  Grain  ;  Frederick  Meyer,  Naperville,  Illlnois. 

Claim — Ist,  1%e  combination  of  the  movable  gates,  the  sliding  divider,  and  the  movable  platform,  as 
deacrib^.    2d,  The  construction  of  the  tongs,  and  the  mode  of  operating  them.    3d,  The  tucker,  for  the  pur- 
pose of  fiutening  the  free  end  of  the  band,  as  described. 
83.  Macbikk  fob  EzoAVAfiNa  ANn  Grabixo;  Wnrren  P.  Miller,  I^Xarysville,  CallfomlA. 

Claim — ^The  use  of  the  cylinders  or  wheels,  for  the  purpose  of  depressing  the  chains  so  as  to  give  to  the 
ezeavatora  a  proper  inclination,  and  thereby  facilitate  tbe  feeding  and  working  of  the  same.  Also,  the  con- 
struction and  arranging  of  the  excavators  attadied  to  endless  chains,  worked  in  the  manner  described,  to  wit : 
to  fill  and  discharge,  while  traversing  from  ono  tumbler  to  the  other,  on  the  lower  pbine  (firom  a  to  B),for  the 
nae  and  purpose  of  excavating  and  grading  rail  and  turnpike  roads. 
94.  JouRiCAir-BOZES ;  John  A.  Montgomery,  Williamsport,  Pennsylvania. 

Claim — A  Journal-box,  formed  of  a  sphere  or  segment  of  a  sphere,  fitting  into  a  cnp  or  ooncave,  and  pre- 
fiented  tnun  rev<4vlng  with  the  shaft  or  Journal  by  a  pin  and  slot,  as  described. 
35.  WAsmna  Macbinb;  J.  T.  Mudge,  Dayton,  Ohia 

Claim — Arming  the  side  of  the  tnband  the  plunge  rwith  round-headed  knobs  or  pfm,  to  act  on  the  clothed^ 
tad  aUow  tbe  water  to  eacipe  firealj  at  it  is  praswd  out  of  the  clothes  being  washed. 
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80.  ArPAB^TiniwTAPniroWATBwaABMAiiiB;  X.TD.M3ra»«&aC  V.1!hoaiH,WMMaglM(aft7>D.C. 

Claim-^The  method  of  driUing,  topping,  uid  inMrtiiig  atop  or  oUmt  oodu  into  CMt  inn  vstar  «r  c^ 
mainfl  or  supply  pipes,  in  the  maimer  as  set  forth. 
S7.  ]|RAMQB-H0IJ»»  roE  BoNim  StAXM;  J.  R.  Palmenberry,  Olty  of  New  Tork. 

dahn— A  branch-holder,  made  and  oonstmcted  in  the  manner  described. 
88.  Maitot ACTUEB  or  CoiocoK  Salt;  Henry  Pemberton,  Bast  Tarentnm,  PennqrlTanla. 

Claim— The  cambination  of  prooeMes  described  Ibr  the  porlflcRtion  of  oommon  aalt,  to  wK:  raMof 
oommon  salt  procured  by  the  evaporation  of  salt  water  containing  chkiride  of  caleinm  and  other  impnnaesi 
with  a  satnratpd  solution  of  chloride  of  sodium,  or  brine  rendered  pure  by  the  use  of  chemical  lu  ageuta.  nb» 
stantially  in  the  manner  described,  and  the  repeated  use,  for  that  piirpoea,  of  the  same  brine,  tor  an  indcfinito 
•hnmber  of  operations,  by  treating  it,  after  each  process  of  washing  the  salt,  with  suitable  chonieal  agcai^ 
whereby  it  is  restored  to  its  original  purity. 
80.  BJDmfnro  Coal  Oils;  Henry  Pemberton,  Bast  Threntum,  PennsylTunta. 

Claim— Reoorering  the  sulphuric  add  uspd  from  the  residuum  resulting  from  the  prooeiB  of  the  poiiA- 
oatlon  of  coal  oils,  with  sulphuric  acid,  by  treating  the  residuum  with  water  heated  or  caused  to  boU  by  scmib^ 
or  otherwise^  in  the  manner  described. 

40.  Mjut  Cuttib;  John  O.  Perry,  Kingston,  Rhode  Ishtnd. 

Claim— Combining  the  reTolring  kniTes  with  a  cylinder  or  block  baring  studs  on  its  tnrftee,  as  sat  tortk 

41.  M AOKDfnT  POB  MAKiiro  Roonira  CBjairr;  Phlneas  Pomeroy  and  J.  O.  Allen,  Middletown,  Ohio. 

Claim— The  employment  of  the  doable-walled  tank,  in  combination  with  the  hollow  metaUle  ej^atku 
and  Talvee,  arranged  as  set  forth.    , 
48.  CAmvAOK  Hobs;  Jesse  Pruette,  Aurora,  Illinois. 

Claim— The  enlargement  upon  box,  haring  an  annular  ilanch,  for  the  puipoass  specified,  in  oombinaklM 
with  the  nut  and  its  Ilanch,  arranged  as  sot  forUx. 

[An  annular  Ilanch,  with  a  concave  recess  formed  on  its  inner  surtkce,  is  cast  upon  the  batt^ood  of  the 
box,  and  this  is  driven  into  the  hub.  On  the  opposite  end  of  the  box  a  metallic  nut  is  screwed, haTing  nllaBck 
vpoD  its  inner  surihoe  which  projects  into  a  corresponding  cavity  in  the  hub.} 
48.  IfACHOfi  FOB  TURSixe  Houow-wau;  Lyman  P.  Rood,  Deposit,  New  York. 

Claim— The  combination  of  the  rotating  mandrel  with  the  a4}ustable  slide  prorided  with  the  tool«ial 
and  cutter,  arranged  as  set  forth. 
44  SiCKLB-ouABU  FOB  Habtcbtxbs;  Andrew  Shogren,  Chicago,  lUlnols. 

Claim- The  cutter  guard,  constructed  in  the  manner  described,  in  oomblnatton  with  the  gonrd  ■octotini 
ww^ge^haped  bolt. 
4i.  Cobb  Hubxbbs;  Daniel  C.  Smith,  Tecumseh,  Miohlgan. 

Claim- 1st,  The  combination  of  forceps,  lever,  stop,  spring,  and  post,  In  the  manner  spedJIad.    9d^  The 
combination  with  the  forceps  of  the  slotted  post,  nut,  and  fork,  in  the  manner  specified. 
40.  Sbbddto  Ploughs;  John  S.  Snider,  Lancaster,  Ohio. 

Claim— The  arrangement  of  the  swinging  ftvme,  wheel,  crank  ahaft,  with  the  bon^w  »od  maaHA^aui, 
tofalfcer  with  the  devices  connecting  said  parts,  as  set  forth. 
4T.  Hagbxhibt  roB  Mouldibo  Cabdlbs;  George  A.  Btonley,  Oeveland,  Ohio. 

Claim— 1st,  The  moring  of  the  moulds  any  distance  lengthwise  of  the  candles  to  detach  the  ma<ddi  from 


the  candles  formed  in  themTand  to  withdraw  the  moulds  from  the  candles  and  place  the  Jaws  of  the  ciutcbes 
•nmnd  them.    2d.  Moving  the  moulds  by  the  weight  of  the  moulds,  and  boxes  containing  the  moulds,  to  ed- 
iost  the  Jaws  of  the  clutches  to  the  candlea,  and  attach  the  clutches  firmly  to  the  candles,  so  tfa«t  th^  maf 
he  raised  at  the  same  time  at  which  the  moulds  are  returned  empty  to  their  flmt  position. 
48.  Appabatub  fOB  DBraoAxnro  Suoab;  Richard  A.  Stewart,  St.  Bernard  Parish,  Louisiana. 

Claim— The  combination  of  the  retort,  the  vacuum  cylinder,  and  the  receiTer,  in  the  maoner  set  to^ 
•nd  these  I  also  claim,  in  combination  with  the  steam  boiler. 
40.  Bbick  MACRiinn ;  H.  W.  Stillman,  Port  Washington,  Wisconsin. 

Claim— The  combination  of  the  revolving  moulds,  feeder,  and  plate,  arranged  In  the  Bieancr  derrihs^ 
00.  Floub-packxbb;  Samuel  Taggart,  Indianapolis,  Indiana. 

Claim— 1st,  The  oil-pot  with  cap,  when  operated  in  connexion  with  the  cluteh>wheel  and  shaft    8d,  The 
CHB.  in  combination  wiUi  the  barrel-Iifto',  constructed  as  set  forth.    8d,  The  combination  end  arrangeiMBil 
of  the  firiction-brake,  rod,  walking  beam,  packing  shaft,  and  barrsl-lifter. 
§1.  FODfiure  AHB  TBBBAMva  WooD-aoBXWB;  N.  O.  Thom,  Cincinnati,  Ohio. 

Claim— let.  The  oomUnation  of  a  rotating  head  containing  two  or  more  spindles  or  bhink-hoIdei%  t»> 
TOlving  round  a  central  point  with  an  intermittent  motion,  with  an  apparatus  for  pointing  and  threa^ng 
■crew-blanks,  so  arranged  and  operated  that  while  one  blank  is  being  pointed  and  undergoing  the  echcr  op- 
laiions  necessary  thereto,  another  blank  is  being  threaded  by  another  part  of  the  same  machine.  M,  la 
oomblnation  with  an  apparatus  for  pointing  and  threading  screw-blanks,  simultaneously,  or  nearly  b<s  by  the 
same  machine,  the  apparatus  so  constructed  and  operated  that  whUe  the  spindles  are  rotated, or  changing  p»- 
■itkms,  the  threading  cam,  or  other  derice  for  operating  the  threading  tool  and  its  connexions,  remains  sta- 
llimaiy,  and  when  the  motion  of  the  spindles  around  the  central  point  is  arrested,  the  other  part,  and  all 
nsosssary  parts  of  the  machine,  recommence  motion.  Sd,  The  spring-brake,  so  constructed  and  operated  that 
when  the  spring  is  being  depressed  to  withdraw  it  firom  the  notch  in  the  plate,  8,  it  acts  as  a  brake  upon  the 
psriphery  of  the  plate,  T,  to  arrest  Its  motion,  and  the  parts  connected  with  it,  at  the  same  time  relieving  the 
plate,  8,  and  allowing  it  to  rev<rfve  with  the  spindles.  4th,  The  quadrant-shaped  grooved  arm  on  the  potniiBC 
tool  stock,  which.  In  connexion  with  the  spring,  or  its  equivalent,  receives  the  blank  fttmi  the  hopper,  and 
^enreys  it  to  the  grippen,  and  supports  It  while  being  pointed.  6th.  In  combination  with  the  eoBfdnail,  I 
«ialm  the  reciprocating  motion  of  the  hopper  for  the  purpose  of  depositing  the  blanks  in  (he  qnadraat,  to  be 
eonreyed  to  the  grippers.  6th.  The  triangular  grooved  cam,  in  combination  with  the  hopper,  so  conatim.lid 
that  when  moved  in  one  direction  by  the  action  of  the  tool-stock,  or  otherwise,  the  hopper  is  dqnreaed.  and 
when  moved  in  a  contrary  direction  the  hopper  is  elevated,  for  the  purpose  of  depoeiting  the  blanks  in  the 
^wiran^  or  Other  mechanical  derloe  for  ncniving  thsBi.  7th,  la  oomhtoatten  with  an  appawtua  for  thiMd 

Digitized  by  VjOOQIC 


American  PaU^9  which  u^ued  in  August^  1859.  247 

\ag  and  pofnUag  terav-btaaks  1>j  tho  same  mflohlne,  I  claim  the  worai,  when  comUtied  Mfh  th«  gMn,  or 
equiraleot  arraogemcnt,  by  which  the  ruTolutioa  of  the  worm  causea  the  sptocUeB  to  rotate  round  a  central 
iMint  8th,  The  rocking  feed  levers,  for  the  purpoee  of  regulating  the  d»-pth  of  cut  of  the  threading  totri.  0th, 
The  ratchet  and  revolving  cam^  when  combined  with  the  feed  lever,  for  the  pnrpoee  of  raising  the  cutting  tool 
cut  of  the  thread,  in  Its  backward  motion,  and  inci-easing  the  depth  of  cut  of  the  threading  tool.  10th,  In 
combination  with  the  rod  for  opening  the  grippere,  I  claim  the  movable  nut  which  acta  upon  the  thread  in 
the  edge  of  the  rod,  to  witiidraw  the  eoue  and  release  the  acrew.  11th,  The  traverdng  arm,  in  combination 
with  the  apring  lever,  or  its  equivalent,  for  the  purpose  of  removing  the  screw  from  the  grippers  when  re- 
iaaaed.  12th,  The  sliding  cam,  in  combination  with  the  threading  cam,  for  the  pnrpoae  of  removing  the  acrew 
Ihmi  the  grippers  and  reli^aalng  it.  18th,  The  arm  on  the  threading  tool-stock,  in  combination  with  the  thread- 
ing todi  and  rod,  or  its  equivalent,  for  the  purpose  of  giving  the  proper  form  to  the  thread,  and  curvilinear 
aibape  to  the  point  of  the  screw.  14th,  In  combination  wilii  the  spindlMi  or  blank-holders,  I  cbiim  the  gean 
on  the  spindles, finr  the  purpose  of  equalising  their  motion  and  causing  them  to  revolve  round  the  ahaft,  while 
changing  their  position,  whether  the  driving-belt  resta  or  acts  on  one  or  both  the  spindles. 
62.  LuBsiCATtNO  CoMTOUNiMs;  Horace  Vaughn,  Providence,  Bhode  Island,  and  Wm.  Hutton,  Baltimore,  Maiy* 
land,  Aaalgnors  to  H.  Vaughn,  aforesaid. 

Claim—"  The  cooling  compound  eolutlon,"  aa  described. 
53.  Hbkp  Beaxu;  Allen  Wilson  and  George  C.  Fletcher,  St.  Thomas,  Misaonrl. 

Clatm — ^The  arrangement  and  combination  of  the  plates,  M  m',  n  r',  o  o',  each  pair  of  platea  moriag  la 
cpposite  directions  through  the  medium  of  double  cranks  upon  shafts^  X  ]^  as  described. 
64.  Ship's  HoienKO  Appakatus;  D.  J.  Wiloozson,  Milan,  Ohio. 

Ctelm — ^Ist,  Arranging  the  pawl  and  ratchet  ao  aa  to  allow  the  hoisting  shaft  to  turn  backward  In  lower* 
fug  without  disconnecting  the  pawl  fk-om  the  ratchet.  2d,  Forming  the  connexion  between  a  fHctioQ  pulley 
and  hoisting  shaft,  by  means  of  a  pawl  and  ratchet,  so  that  tlie  friction  pulley  is  only  In  connexion  with  the 
ahaft  while  lowering.  Sd,  The  combination  of  the  friction  pulley,  fHctiou  brake,  and  friction  lever,  arranged 
■o  that  by  the  movement  of  tlie  brake  the  friction  pulley  is  released  to  revolve  with  the  shaft,  and  power  of 
the  brake  simultaneously  applied  to  the  pulley  to  regulate  the  velocity  of  the  shaft  In  lowering.  4Ui,  Com- 
bination of  the  vibrating  pawl  platee,  cam  levers,  and  the  eccentrics,  arranged  aa  deecribed,  to  give  motion  to 
the  hoisting  shaft. 

M.  HAiruvACTUKB  Of  Hats;  Vm.  F.  Warburton,  Philadelphia,  Pennsylvania. 

Claim — ^The  process  deecribed  of  perforating  the  bodies  of  hats,  by  means  of  heated  metal  points. 
M.  Mou  Ploughs;  Augustus  Watson,  Walnut  Run,  Ohio. 

Claim — Suspending  the  coulter  to  the  lever  and  guiding  it  between  rollers,  so  that  it  may  be  raised  or 
lowered  Independently  of  the  beam  or  frame  of  the  plough.  Also,  making  one  or  both  of  the  beam  platea 
a4Jn8teb1e,  for  the  pnrpom  of  a4justing  the  position  of  the  coulter  so  as  to  give  it  the  proper  tip  or  inclination. 
Also,  in  comlrfnation  with  the  beam  plates  and  the  coulter,  the  grooved  guide  rollers,  for  the  purpoee  of  guid- 
iag  the  coulter  in  its  vertical  moUon,  and  preventing  any  aide  or  twisting  motion  of  the  same.  Also,  in  eon- 
nexion  with  the  coulter  and  mole,  the  pivoted  tongue.  In  the  manner  deecribed.  Also,  in  combination  with 
the  oonlter  and  the  mole,  the  link,  whoee  ends  are  secured  by  a  screw  sleeve,  ibr  the  purpose  described. 
67.  Haitufactdu  of  Lxstt;  Robert  D.  Dwyer,  Assignor  to  A.  B.  and  Daniel  Sands,  City  of  New  York. 

Claim — Surgeon's  lint,  produced  directly  tnm.  new  flax,  in  the  manner  set  forth. 
AS.  BsifDiiia  Ploocih  Hasdus;  John  O.  Bmst,  Assignor  to  self  and  S.  R.  Slaymaker,  York,  Pennsylvania. 

Claim — ^Ist,  The  employment  or  use  of  the  form  block  fitted  in  the  frame  with  the  chain  attached,  with 
or  withont  the  weight,  in  connexion  with  the  roller  and  the  toothed  segments  and  stop,  the  latter  being  at- 
tached to  the  bed  in  carriage,  arranged  as  set  forth.  2d,  The  arrangement  of  the  lever  connected  with  clutch. 


Clie  connecting  bar,  and  the  lever  attached  to  shaft,  in  connexion  with  the  rod  and  lever  or  button,  whereby  the 
operation  of  the  machine,  so  fiir  as  the  gigging  back  motion  is  concerned,  is  rendered  automatic  throiwhont. 
Sd,  Tlie  movable  rack,  when  atUnated  and  arranged  with  the  wheel,  for  the  pnrpoee  of  stopping  the  ned  or 


forward  movement  of  the  carriage. 
§9.  Buck  Moulm;  James  A.  Hamer,  Reading,  Assignor  to  self  and  Norrls  Maris, Klmbert(m,  Pennqrlvanla. 
ClAim — ^Ist,  The  oombination  and  arrangement  of  the  operating  parts  of  the  briek  mould,  as  deecribed. 
fld.  The  combination  of  the  sides  and  partitions  of  the  mould,  operating  as  described.    3d,  The  comhinatioa 
of  the  levers  with  the  arms  and  pins,  for  operating  the  sides  and  partitions  of  the  mould,  as  set  forth. 
60L  Scwixo  Machines;  George  L.  Jencks,  Assignor  to  sel^  Qeorge  Kendall,  and  John  Hendrlck,  Providencey 
Rhode  Island. 

Cbim — 1st,  The  combinatton  In  a  single  thread  sewing  machine  of  a  perforated  barbed  needle,  which  is 
itmnged  obliquely  to  thefe{>d  movement  of  the  cloth  or  material  being  sewed,  with  a  pair  of  nippers,  or  other 
equivalent  devkse,  which  will,  as  the  inclined  needle  is  operating  to  assist  in  forming  the  stitch,  retain  and 
present  the  thread  to  the  needle,  in  a  manner  to  allow  the  necessary  loop  to  be  formed,  shortened,  and  drawn 
into  or  tl^t  on  the  cloth.  2d,  The  combination  with  a  barbed  needle  of  the  spring  nippers,  thread-guide^ 
nad  myuitiiig  nipper-closing  bracket,  arranged  as  set  forth. 
A.  CLOTHSB-PftTSR;  Banlbrth  Johnson,  Assignor  to  B.  B.  Worden  and  Wm.  Osdwell,  Chicago*  Illinois. 

dnfm — ^The  eaployme&t  of  fleilble  braces,  in  combination  with  the  freely-sUdIng  coUar  on  the  spindles, 
fee  tho  purpose  spedfled. 


SL  Ban  IiOCKS;  Wm.  Johnson,  Assignor  to  self  and  Elbert  Schumacher,  Milwaukle,  Wisconsin. 
daina — 1st,  Operating  the  regulator  wheels  or  guard  plates  by  the  screw  pins,  which  are  sn 
being  changed  In  the  holes  of  the  i^ates,  and  in  relation  to  each  other,  as  set  forth.  2d,  The  tapered  indicators, 


susceptible  0 

"cd  indicaton 

nad  berried  plate  of  the  stem,  iltting  into  the  tapered  recesses,  as  set  forth.    Sd,  In  combination  with  a 
ssri«s  of  regulator  wheele  or  guard  platea,  operated  as  described.  I  claim  the  means  for  indicating  the  posi- 
tion of  floch  plates.    4th,  The  ooek-wheel  or  toothed  disc,  in  oombination  with  the  tumbler  and  the  regulator 
wheels  <n-  guard  plates,  as  described. 
0S.  Gaanira  Caxuxn  Platbs;  Robert  Poole,  Assignor  to  self  and  O.  H.  Hunt,  Baltimore,  Maryland. 

Glalm — ^Making  the  chill  for  casting  plates  in  sections,  when  said  sections  are  secured  to  a  bed-plaie  in 
Mdi  a  numner  as  to  leave  spaces  between  them,  which  are  filled  with  sand,  or  other  yieldhig  material,  In  the 
BHumer  deM»4bed. 

04  Machihx  wfm  WmDora-iir  Oimkb\  John  B.  Powell,  Assignor  to  self  ana  George  B.  Vrlok,  Phlladriphis, 
Pennaytvaoia. 
f?f^t«> — ^Without  confining  myself  to  any  specific  amngement  of  parts^  I  claim  the  spring  lerer,  spring 
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pawl  or  rateh,  and  nftdi»t  wtiMl,  with  th«  rapplennitary  lerer,  and  pemMnrat  pin.  or  th«lr  «piffnl«nf% 
npplM  in  the  nwnn^r  tot  ft)rth,  to  the  wiodlo(*ap  of  cloclu,  or  other  marhinm,  in  which ntprlnc  or  vdght  ii 
nwd  as  a  prime  mover. 

AUGUST  9. 

66.  Afpakatub  fob  Hiatoto  BTApOKAnno  Paiti;  H.  0.  Amee,  New  Orkana,  LonialaDa. 

Claim— The  arrangement  of  the  parallel  eraporatlng  pipes  with  their  elbows,  and  eollan»  aiid  eenw 
nottlee,  paoeiog  through  the  bottom  of  the  pan,  mnd  the  (larailel  external  aapplj  and  eeeape  pipea,  with  thi 
nuaales  and  union  couplings  tit  making  the  oonnezions  with  the  noaales. 
M.  SuDiNo  HACHurn;  John  Andrews,  Clinton,  Maaeachnaetts. 

Claim — The  arrangement  and  combination  of  the  ribrating  bars  or  blocks,  frame,  axle,  cam,  and  setd 
slide,  whereby  the  cam  which  operates  the  harrow  also  moTes  the  seed  slide,  and  the  harrow  bars  haTe  a  hoii* 
■ontal  vibration,  and  also  a  vertical  play  with  the  frame  upon  the  axle. 

67.  Bbedino  Machixxs;  John  Andrews,  Clinton,  Massachusetts. 

Claim — Ist,  The  arrangement  and  combination  of  the  blocks,  circular  plates,  teeth,  levers,  and  seed  sUdo^ 
as  described.    2d,  The  arrangement  and  combination  of  the  covering  apron,  bar,  blocka,  rod,  and  l«ver. 
66.  Bbaxu  vok  Railmad  Cabs;  Francis  Armstrong,  New  Orleans,  Loqisiana. 

Claim— Making  the  adjustment  from  the  pull  or  the  coupling,  when  actuating  on  distinctly  detached 
parts,  namely,  the  latch  and  tongues.  Also,  in  combination,  the  arms,  bar,  and  levera,  arranged  as  deecribel 

69.  Maohutot  to  Fxid  SBtm  or  Pavkb  to  Pbintiho  Pbessbs;  Moses  8.  Beach,  Brooklyn,  New  Tork. 

Claim — 1st,  Feeding  sheets  to  the  impremion  cylinders  of  printing  presses,  by  means  of  revolving  am 
or  scrapers,  0|>eratinK  in  combination  with  rollers,  in  the  maunei-  described.  2d,  Retaining  the  paper  in  coa* 
nexion  with  the  impreaiion  rylindcnt  of  printing  pressos  during  the  process  of  printing,  by  means  of  holden, 
in  the  manner  described.  3d,  Detaching  the  impvr  from  the  impression  cylinders,  by  means  of  deflecton,  ss 
described. 

70.  CoTTOsr  CULTITATORS;  O.  W.  Beard,  Canton,  Mississippi. 

Cliiim— Tlie  peculiar  shape  given  to  the  scrapers  or  cutters,  and  their  lateral  and  vcrtioal  adlnatDMOt,  ia 
combination  with  the  adjustable  plough  beams,  arranged  in  the  manner  set  forth. 

71.  Cotton  Sbd  PLAirrxaa;  £.  P.  Uoiiuchamp,  Preston,  Georgia. 

Claim—The  arrangement  of  the  box,  axle,  wheels,  side-pieces  or  frame,  bolt,  beam,  atodc,  fbUowtr,  Itar* 
row  opener,  and  brace,  as  descrit«d. 

72.  Shinou  Machihx  ;  Laurent  Beaudrean,  Fond  du  Lac,  Wisconsin. 

Claim — The  relative  arrangement,  for  united  o})eration,  of  the  intermediate  circular  revolving  saw,  opn 
reciprocating  double  carriage,  toi>thed  clam|is,  bars,  niUt-rs,  springs,  inclined  or  curved  guiding  plates,  Iwri- 
Bontal  rucking  cradles,  cams,  shaAs,  bars,  and  hingfd  flaps  or  pawls,  in  the  manner  described. 

73.  Watch  Cabis;  Philip  Bettlc,  London,  England;  patented  in  England,  November  18, 1857. 

Claim — Ist,  The  attachment  of  the  inner  c^ise  containing  the  movement  of  the  outer  ca^e,  by  means  of 
pins  or  pivots,  ao  that  the  movement  chmv  can  be  turned  over,  to  tiice  the  open  or  closed  side  of  the  outer  ease, 
without  being  removed  from  thi'  outer  Ciue.  2d,  Attacliiiig  the  pendant  bundle  to  the  movement  caee.  so  that 
it  forms  one  of  the  c«>ntrefl  or  pivots,  on  %vhic)i  the  wutcii  turn^,  in  connexion  and  combination  with  a  piD  or 
pivot  on  tlie  opposite  side  of  the  csise.  3d,  The  particular  form  and  manner  of  constructing  the  pendant,  sad 
attuchtng  the  mime  to  tlic  inner  or  movement  case  before  described. 

74.  FiSHiNO  Keel;  William  BilUnghurst,  Rochester,  Now  York. 

Claimr— The  combination  of  the  skeleton  ring  with  the  other  parts  of  the  reel,  arranged  in  the  maimer 
aet  forth. 
76.  Composts;  Kdmond  Blanchard,  Greenfield  BIlUs,  Maryland. 

Claim — A  fertilizing  comp<wt,  comixwed  of  lime,  chloride  of  sodium,  wood  ashes,  charooa],  wheat  braa, 
chimney  soot,  and  gyiMum,  combined  in  the  proportion  and  manner  described. 

76.  Machi.nbs  fob  Cutting  Papeb;  E.  Burroughs,  Rochester,  New  York. 

Claim— iHt,  The  employment  or  use  of  tlie  reciprocating  and  oscillating  knife,  arranged  to  operate  as  set 
forth.  2ii,  The  knife,  in  connexion  with  tlie  cone  of  puli«  yii  attached  to  the  shaft,  s.  the  hollow  aliafts  vith 
tlieir  rcsiHTtive  gearing,  and  the  shaft,  r,  with  its  paring,  and  the  racks  attached  to  the  knife4iar  by  the  nxk, 
arninged  as  bet  forth.  3d,  The  arrangement  of  the  shaft,  u,  with  spring,  the  arm,  cone  of  pulleys,  lems, 
rack,  for  the  purpose  of  automatically  clian);ing  the  movement  of  the  knife  from  a  descending  to  ui  upward 
movement.  4lh,  The  clamp  fornieil  of  the  vertical  and  horizontal  platea,  arranged  so  as  to  lie  adjusted  by  the 
screw  and  pinion  or  worm-whe<'l,  pinions,  and  racks,  the  latter  serving  in  the  capacity  of  U»th  racks  snd 
guides.  6th,  Attaching  to  the  shaft,  f, an  index,  arranged  to  move  over  a  graduated  stationary  plate,  attached 
to  the  frame,  for  the  purpose  of  enabling  tlie  ojierator  to  accurately  adjust  the  paper  beneath  the  knife. 

77.  Addiho  Machinx;  J.  T.  Campbell,  Rockville,  Indiana. 

Claim— The  arrangement  of  a  series  of  wheels  provided  with  ten  cogs  or  teeth,  and  carrying  the  ten 
numeric  flKureri  on  their  outward  fiices,  in  combination  with  the  stationary  plate  containing  like  numeric 
flgurea,  arninged  on  the  circle,  surrounding  each  of  the  wheels  in  the  series.  And  in  combination  with  the 
parts  ab)ve  claimed,  arrangerl  as  de«)crib<Hl.  I  cl<iim  the  stop-bars,  and  spring  slides,  and  oacillating  anna  or 
pawls  with  the  cam,  arranged  for  Joint  operation  as  set  forth. 

78.  Seed  injiNTEBfi;  Walter  Clark,  Palmyra,  Illinois. 

Claim— The  arrangement  of  the  reciprocating  agitating  rod,  when  paaaing  through  the  adlurtaUe  seed 
diacharg"  opening  in  the  aide  of  the  hopper,  with  the  frame,  wheels,  pina,  teetl^  hopper,  and  adJuatable  alide^ 
constructed  as  set  forth. 
70.  OoBH  Uabvistbbb;  W.  Cogaweil  and  C.  A.  Mathewaon,  Ottawa,  niinola. 

CUdm— The  circular  cutter  and  the  reciprocating  sickle,  with  its  stationary  toothed  plata^  In  coimezlaB 
with  movable  bed,  or  fingers,  the  whole  being  placed  on  a  mounted  frame,  and  amnged  aa  aet  teth. 
80.  COBN  Plaxtkbs;  J.  P.  Coonley,  Farmington,  Michigan. 

CUdm— The  arrangement  of  aeading  roUer,  fenr  wheels^  iUde  plate^  lertr,  BdQnftBble  teeth,  eorvcn^  ni 
tncking  fiiBC^  oonatmcted  aa  aet  forth. 
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8L  OoBX  HAmwnifl;  B.  T.  Currier,  Bath,  Maine. 

Claim— The  arraiiffement  and  oombinatioii  of  the  tcyihe^baped  cutters,  rods,  crankfl,  aiiUnstahle  tnmo, 
•ad  itMidarda,  aa  described. 
81  Hoor  VAgnsmas  roa  Conon  Balis;  Edward  Davldtoii,  Bateerfllp,  Arkimsas. 

Chdm— Tonolng  the  socket  of  two  parts  to  admit  of  the  mme  heing  opened  to  receire  the  bent  or  doubled 
and  lapped  ends  of  the  bale  hoop,  and  closed  to  secore  the  ends  of  the  hoop  together. 
8S.  TuLCAifuiD Gums;  Alva O.  DeWolfe,  Seymoar,  Connecticut. 

Claim— The  use  of  pnlverised,  mlcaniied  rubber,  gutta  porcha,  or  other  Tulcanlxed  gum,  In  the  manner 
spedfled. 

84.  CEsmrruoAL  Qus;  C.  S.  Dickinson,  acveland,  Ohio. 

Claim— 1st,  The  employment  of  a  lerer  provided  with  a  collar  which  tarnninds  the  shaft.  piToted  or 
hinged,  and  provided  with  a  pin  or  rod,  as  siiecifled.  2d,  OpvrHting  the  lever  in  one  direction,  bj  niMins  of 
rod  and  its  connexions  through  the  centre  of  the  shafl,  snd  in  the  other  dirfction  by  means  of  spring,  for  tha 
purpose  of  discharging  the  balls  from  the  barrel  at  the  proper  time. 

85.  SxATS  FOB  SuxFUO  Cabs;  Rudolph  Dirks,  Philadelphia,  Pennsylvania. 

Claim — ^Ist,  The  cushioned  platform  and  the  frame,  p,  with  its  detachable  cushion  and  movable  legs.  In 
oomUnation  with  the  permanent  partitions,  the  said  platform  and  Ininie  being  hinged  together,  and  other- 
wise arranged  as  set  forth.  2d,  The  boards,  o  and  k,  adapted  to  and  sliding  in  or  against  the  partitions,  and 
arrangrd  so  as  to  form  the  foot  and  hoad-buards  fur  tlie  coaches.  3d,  Tlie  frame,  n,  as  hinged  to  the  side  of 
the  car,  and  the  fVame,  i,  so  hinged  to  the  frame,  h,  that  both  frames  may  assume  the  positions  illustrated  in 
flgs.  1  and  2,  in  combination  with  the  partitions  and  their  sliding  frames,  o.  4th.  Forming  the  upper  couch 
of  the  board,  L,  hinged  to  the  side  of  the  car,  and  one  or  more  l>oards,  m,  hinged  to  the  board,  L,  when  arranged 
in  combination  with  the  permanent  partitions. 

86.  IIiMP-BBAUS;  Zacbariah  Peogan,  Palmyra,  Missonri. 

Claim — ^The  arrangement  and  combination  of  the  stationary  ban,  finger  guards,  vibrating  spring  levers, 
and  cams,  constructed  in  the  manner  set  forth. 

87.  PuancfO  Pbimu;  Andrew  Doagberty,  Brooklyn,  New  York. 

Claim — ^The  combination  of  the  inking  apparatus  at  the  side  of  the  main  cylinder  of  a  press,  with  a  cap* 
riage  that  can  be  moved  from  and  towards  the  main  cylinder,  and  with  a  stop  that  controls  the  position  of  the 
carriage. 

88.  Da  roR  SwAonro  Bolt-hiam;  Albert  Eames,  Bridgeport,  Connecticut. 

Claim — Making  dies  for  swaging  bolt-heads,  and  other  articles,  in  two  or  more  parts,  the  parts  forming 
file  bottom  being  fitted  to  and  in  the  part  forming  the  periphery,  and  the  whole  fitted  to  and  secured  within 
the  drop,  or  equivalent  therefor.  Also,  in  combination  with  the  die,  the  buttuni  of  which  is  made  separate 
from,  and  inserted  in,  the  part  forming  the  perlphei-y,  grooving  the  periphery  of  the  part  forming  the  bottfHa 
fx  the  escape  of  air. 
80.  Skwuto  M  Acaurts;  J.  P.  Emswiler,  Knlght*s  Tower,  Indiana. 

Claim — The  combination  of  the  slide,  or  its  equivalent,  with  the  1W>dlng  mechanism,  for  the  purpose  of 
«^usting  the  bed  to  the  feeding  mechanism  fitr  materials  of  various  thicknesses,  without  changing  the  posi- 
tJon  of  the  feeding  mechanism.  Also,  in  combination  with  the  bobbin,  arranged  to  vibrate  on  the  shnttlei, 
the  longitudinal  arched  pressure  spring. 

90.  TTiynuLsaB;  Moses  0.  Farmer,  Salem,  Massachusetts. 

Claim — ^The  oomblnation  of  the  roller,  the  ratchet  wheel,  b,  the  retaining  rstcbet,  and  the  actuating 
ratchet,  w^ith  the  lever  and  toggle-joint,  e,  so  arranged  that  tlie  thrusting  power  of  the  toggle-joint  shall  be 
wholly  exhausted  when  the  lever  is  fully  depressed,  and  the  Joint,  b,  brought  into  a  straight  line  which  inter- 
sects the  axle,  and  the  point  of  the  actuating  ratchet  which  is  in  contact  with  a  tooth  of  the  wheel,  b.  Also, 
the  means  described  of  permitting  the  backward  motion  of  the  nriler,  viz:  by  causing  the  motion  of  the  Ifver 
to  release,  alternately,  the  actuating  and  retaining  ratchets  through  the  agency  of  such  means  as  tlie  springs, 
the  projecting  arms,  and  the  proper  position  of  the  collar. 

91.  Siwnro  Haohuos;  C  N.  Farr,  Philadelphia,  Pennsylvania. 

Claim— The  arrangement  of  the  fulcrum  slide,  stops,  and  looping  Imr.  for  regulating  and  adjusting  the 
motions  of  the  looper.  And,  in  combination  with  said  looping  bar,  adjusted  as  described,  I  claim  the  roddng 
lever,  fitting  and  acting  as  specified. 

92.  GovKBHOR  Valves;  Benaiah  Fltts,  Worcester,  Massachusetts. 

Claim — 'the  manner  of  mounting  the  valve,  that  is  to  my,  resting  or  supporting  the  valve,  as  shown  at  1^ 
and  retaining  it  Into  its  seat,  as  shown  at  x,  for  the  purposes  set  forth. 
9L  CuLTiYATOB^;  Perley  F.  Freehind,  Newark,  Assignor  to  T.  R.  David,  Morris,  Illlnofs. 

Clahn — The  arrangrment  of  the  tongue,  curved  or  segment  bar,  beams  with  screw-rod,  and  pendants  and 
shares,  attached  as  set  forth. 
9i.  Appa&atub  fob  Folmho  oB  WBAPPI50  Papebs;  Edwin  Oomex,  City  of  New  York. 

Claim — ^The  folders^  formed  with  the  lips  and  volutes.  In  combination  with  the  intermediate  twisters,  in 
the  manner  specified. 
96.  PBiiiTuro  PBiBSBi;  George  P.  Gordon  and  F.  0.  Degener,  City  of  New  York. 

Claim — lat,  CcHnbining  with  the  tympan  frame  tlie  sheet-holding  and  relieving  nippers  or  grippers,  for 
the  purpoflc  of  holding  the  sheet  and  for  relieving  the  sheet  from  the  typo.  2d,  The  combination  of  a  cylin- 
der, or  segment  of  a  cylinder,  with  its  wheel-bearers,  the  impression  cylinder,  roller  pendants,  and  the  racks 
or  gearing.  8d,  The  frictionicss  roller,  or  its  equivalent,  in  combination  with  tho  tympan  frame,  for  the  pur- 
pose of  closing  the  tympan  and  properly  laying  the  sheet  upon  the  form  in  advance  of  the  passage  of  the 
impression  cylinder,  or  its  equivalent.  4th,  Operating  the  sheet-holdtng  and  relieving  grippers  by  or  through 
the  motion  of  the  tympan.  6th,  Attaching  a  tympan  fhiine  to  an  adlnstable  l>od  in  such  a  manner  that  thoy, 
at  all  times,  shall  retain  their  relative  positions  towanls  each  other.  6th,  Sanging,  hinging,  or  attaching 
the  inking  apparatus  to  the  frame  of  the  press,  or  to  the  press,  in  such  a  manner  that  it  may  be  turned,  swung, 
or  set  aside,  so  as  to  allow  the  workmen  to  get  at  the  form  to  make  any  necessary  alterations^  or  to  oiake  the 
form  ready,  or  Jbr  the  purpose  of  using  the  bed  as  a  composing  stone. 
96.  FiBB-BOXBB  FOB  LoooMonvx  Ekoikes;  Ralph  Greenwood,  Altoona,  Pennsylranfak 

Ctaimr— Thfl  mldfeather,  when  used  in  connexion  with  a  gas  chamber  and  flre^booc,  prortded  with  open- 
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Ings,  the  parts  being  arranged  relatively  with  each  other  to  operate  as  let  ftrth.  Further,  the  cyllndert,  when 
applied  to  the  orificee  of  the  gu  chamber  and  flre-boxi  and  oonnected  by  a  lever  to  operate  aimaltaoeooely, 
ad  set  forth. 

97.  POTATO-DiGOEBS;  Leonard  B.  Orlswold,  Pennfleld,  New  York. 

Claim— The  eoiproyment  of  a  rotating  head  or  disc,  having  teeth  or  epara  arranged  aroand  an  nprijdit 
shaft  in  a  diri'Ction  oblique  t^)  the  axis  tlieroo^  in  coiubiuation  with  the  truck  and  (kivlng  wlie^  or  their 
equivalents,  for  giving  the  required  motion. 

98.  Sun  PL45TKB8;  W.  D.  Harrah  and  B.  S.  Baldwin,  Davenport,  Iowa. 

Claim — Ist.  The  combination  and  arrangement  of  the  peculiarly  constructed  hopper,  r^nibiting  plate, 
sliding  fi-ame,  slides,  pitmans,  edged  leading  wheels,  hinged  se^d  tubes,  grooved  covering  wheeU,  font  i«Ter, 
Cttiiter  wheel,  and  hand  lever,  as  described.  2d,  In  combination  with  tlie  hopper,  the  arrangement  of  the  fooi 
lever  and  hingtnl  Ijar,  when  the  latter  is  so  hinged  as  to  throw  the  pdnts  of  the  seed  tube  fbrward  in  their 
adjustment,  or  when  the  foot  lever  is  depressed. 

99.  Watek-oauob  for  SriAit  Boilers;  Robert  S.  Harris,  Galena,  Illinois. 

Claim — ^The  within  specified  manner  of  coni«tructiug  and  attaching  the  float  stem  to  the  boiler,  whereby 
it  is  made  to  answer  fur  carrying  the  float  and  as  an  index  for  indicating  the  height  of  the  water  in  the  buUer, 
and,  if  desirable,  as  a  trip  for  opening  a  valve  for  an  alarm  whistle. 

100.  Sewtxo  Hachixxs;  James  Harrison,  Jr.,  City  of  New  York. 

Claim — Ist,  The  switching  lever,  conntructed  and  operated  as  set  forth,  for  directing  the  thread  to  the 
beard  or  barb  of  tlie  needle,  and  preventing  the  escape  uf  the  thread  thorcfrum.  2d,  Contivlling  Urn  feed  and 
the  stitch  by  the  raising  or  lowering  of  Uie  needle.  3d,  Rotating  the  needle  and  carrying  with  it  the  thread, 
thus  forming  a  twisted  threaded-loop,  as  described. 

101.  Machink  for  Cuttino  Out  Woodex-wark  ;  George  A.  Hay,  Berea,  Ohio. 

CltUm — The  rock  shaft,  in  combination  M'ith  the  hoop-flaw,  arranged  as  describedi  and  qperat'ttd  by  meaiii 
of  the  pinion,  in  the  manner  set  forth. 

102.  AVood-Saw  Framr;  James  Hayues,  HoUls,  Maine. 

Claim— The  inclined  plane,  ratchet,  and  the  nipper  or  strainer,  ^[>plied  to  the  mw  and  fVame,  as  described. 

103.  Modi  of  Gbmkrating  and  Appltiro  Electric  Currrivts  in  Tjkliobaphino  ;  Stanislas  Hoga,  Wm.  P.  Pig- 

gott,  and  Septimus  Buardmore,  Middlesex  Co.,  England. 

Claim— Tho  application  tu  telegraphic  instruments  of  currents  of  electricity,  produced  fktma   metals  or 
substances  arninged  in  the  earth,  or  in  natural  bodies  of  water,  in  the  manner  and  for  the  prc^wrties  and  r»- 
lations  described. 
104  Steam  Boilers;  Robert  Hooper,  Baltimore,  Maryland. 

Claim— 1st,  Contracting  that  part  of  the  boiler  immediately  above  the  flre-flne8,ln  combination  with  tha 
widening  and  extending  of  that  part  which  is  beyond  or  in  the  rear  and  alwve  the  end  of  the  fire-box.  as  set 
forth.  2d,  Forming  a  water-circulating  passage  beluw,  in  rear,  and  above  tlie  fire-box,  and  nearly  or  wholly 
isolating  said  passage  fk-om  the  fi.*e-box,  by  means  of  a  large  space  existing  between  the  fire-box  and  the  par- 
tition walls  of  the  said  water-circulating  passage,  as  set  forth. 

105.  Approacu-opknimo  Gats;  Anthony  Iske,  liancaster,  and  Jacob  B.  Erb,  Coneetoga  Township,  Penna. 
Claim- The  arrangement  of  the  platforms  and  uprights  to  the  lever,  vrith  the  connecting  rod  attached  to 

the  arm  on  the  slat,  the  groove  on  the  inside  of  the  poet,  for  operating  a  series  of  cross  slats  connected  by 
pivots  with  the  slats,  combined  in  the  manner  set  forih. 

106.  MACBI5E8  FOR  BiiLKiNG  Cow8;  John  W.  Kingman,  Dover,  New  Hampshire. 

Clidm— The  teat-cups  or  tubes,  partially  covered  at  their  upper  ends  with  an  elastic  flanch,  which  will 
yield  for  the  insertion  of  the  teat,  and  gripe  it  so  as  to  hold  the  cup  upon  the  teat  during  the  process  of  milk- 
ing, and  form  a  packing  between  the  edge  of  the  cup  and  the  teat,  which  will  be  pressed  against  the  teat  by 
the  external  air  when  the  internal  air  is  exhausted;  and,  in  combination  with  the  device  above  claimed.  I 
claim  a  vessel  provided  with  an  air-pump,  and  connected  with  said  cup  or  cups  by  flexible  tabes,  so  arranged 
as  to  exhaust  the  air  and  draw  the  milk  from  the  cow,  or  other  snimal. 

107.  Railroad  Car  Whrrls  ;  Ebenezer  A.  Lester,  Boston,  Massachusetts. 

Claim— Attaching  the  whe<>l  to  its  axle  by  means  of  the  auxiliary  hub  with  Its  recesses  and  groove,  and 
the  segmental  ring,  or  its  equivalent,  connected  with  the  wheel,  in  the  manner  set  forth. 

108.  Self-actin 0  Battery  for  Scarutg  Crows,  Ac;  Theodore  Lipshuts  and  Daniel  C.  Jones,  Ballston  Spa,  N.  T. 
Claim — ^The  rifting  and  iklling  box,  arranged  with  the  slide  and  apertures,  and  operating  in  combinaliaa 

With  thi.«  dog  and  pulley,  in  the  manner  sixjcifled. 

TThe  object  of  this  invention  is  to  arrange  a  battery  with  a  number  of  chambers,  in  connexion  with  a 
gun  biirrcl,  in  such  a  manner  that  its  chambers,  one  after  another,  are  made  to  go  off  at  regular  intervals 
without  the  aid  of  man,  and,  by  these  reports,  frighten  away  ii^jurions  animals,  and  the  invention  constats  in 
arranging  a  rising  and  fiilling  box  in  such  relation  to  a  revolving  battery,  that  when  the  box  is  filled  with 
sand  it  sinks  down  and  cansce  a  hammer  to  discharge  one  of  the  chambers  of  the  battery,  and  the  box  is  so 
arranged  that  it  discharg«M  the  sand  when  it  reaches  the  ground,  and  it  is  raised  by  wei^^ts  ready  for  a  new 
charge.] 

109.  MAcminsa  for  Milkino  Cows;  Ssmuel  W.  Lowe,  Philadelphia,  Pennsylvania. 

Claim — The  cup  with  the  perforated  diaphragm,  constructed  to  receive  all  the  teats  of  the  cow's  bag,  by 
having  an  opening  in  the  diaphragm  for  each  teat,  and  oumbined  with  an  exhausting  apparatus,  eonstmcted 
•8  described. 

110.  DiviCR  FOR  MAsnro  BucTRO-MAOimxc  CURRixn  CoirsTAira  or  ImRXiTniiT;  Moees  Marshall,  Lowell, 

Massachusetts. 
Claim— The  spring,  so  constructed  and  arranged  as  to  be  Insulated  from,  or  connected  to^  the  two  eoids  of 
the  holibal  wire  by  springs,  or  otherwise,  essentially  in  the  manner  set  forth. 

111.  KrrcHZM  Safe;  W.  McBlwee,  Shelbyville,  Indiana. 

Claim— The  oomblnatlon  and  arrangement  of  hollow  posts  with  water  oups,  arraaged  In  the  manner 
ipecified. 

[The  body  of  this  lafo  Is  monnied  on  boUow  posts,  extending  from  fhe  floor  to  the  top  of  the  aft,  and 
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tbcf  an  proTided  with  water  eapt  near  the  bottom  of  eaeh  Jeg,  wbicih  an  eonnMted  bj  MiibratioiM  with 
tbe  oonpartmenta  of  th«  aafei  lo  that  oool  air  is  always  supplied  to  the  safe  without  making  pertvatiooi 
in  its  sides.] 

112.  Sbnho  HACHXsns;  B.  HeKennej,  Montgomerj,  Ohio. 

Claim— The  arrangommt  and  combination  of  the  distributinfr  discs,  levers,  check  yalves,  and  buttons, 
to  operate  together  with  the  hammer  and  with  the  boll,  as  set  forth. 

113.  Sbid  PukHTEBs;  J.  B.  McMillan,  Tipton,  Indiana. 

Claim— The  planting  and  coTering  apparatus,  when  eonstmeted  and  arranged  in  the  manner  set  forth. 

114.  UirDKBOBouND  DHAiNiTco  Macihxe;  Adam  3Iiller,  Mt  Pleasant,  Iowa. 

Claim — The  combination  and  arrangement  of  the  mole  with  tbe  drain  protectors,  Ibr  the  purpose  of  ex- 
peditiously and  economically  giving  protitction  to  tbe  upper  part  of  the  ditch,  and  ot,  diseogAging  the  pro- 
tectors from  the  mole  plough  with  (kcility  after  they  are  laid. 

115.  Drivers  roR  Milustones;  Alex.  Miller,  Newbem,  North  Carolina. 

Claim — Tbe  employment  or  use  of  the  friction  rollers  npplit'd  to  the  driver,  in  connexion  with  the  plates, 
or  tholr  equivalents,  fitted  in  the  recesses  adjoining  tbe  eye  of  the  stone  or  runner,  for  the  purpose  of  form- 
ing proper  bearing  surfaces  for  the  rullors,  the  whole  being  arranged  substantially  as  and  for  the  purposa 
set  forth. 

116.  Iloops  FOB  SssLXTOX  SKIRTS;  Samuel  C.  Moore,  Providence,  Bhode  Island. 
G:ilm — The  corrugated  sheet  metal  hoop  for  ladies'  skirts  described. 

117.  DEVicxa  roR  aoinufo  tooetbzr  tbb  Panels  or  PoRTAfitE  Fences;  Oliver  P.  Moran,  HajatesvlUe,  Mo. 
ClAim — Tlie  arrangement  of  the  notched  projections  or  prfjectiog  pieces  of  tbe  upper  and  lower  rall% 

in  combination  with  tbe  right-angled  notches  In  the  i-nd  battens,  in  the  manner  speciflt-d. 

118.  Cultivators;  Samuel  Mowry,  Womelsdorf,  Pennsylvania. 

Claim — ^Tba  arrangement  of  the  axles,  wheels,  b,  stretch-bars,  levers,  Ihune8,.wheel,  o,  ratchet  bar,  and 
cultivator  bar,  constructed  as  described. 

119.  UvDRO-CARBoy  Vapor  Apparatds;  A.  A.  Moss,  Philadolphio,  Pennsylvania. 

CTaim— The  steam  generator  and  dryer,  In  combination  with  a  dt9tlnct  hydro-carbon  vaporiser,  tbe  same 
being  also  connected  with  the  retort,  and  tbe  whole  arranged  toji^ither  so  as  to  generate  the  steam  and 
bydjo-carboa  vapor  separately,  and  for  their  subfieijuently  mingling  and  combination. 

120.  CoR.v  Pl.\mter8;  Matthew  Mitchell,  Alton,  Illinois. 

Claim— The  arrangtfnient  of  tbe  frame,  seats,  hoppers,  shoes,  and  cott'^rs,  with  the  device  for  operating 
them,  in  oombiuation  with  tbe  frame  hung  on  the  axle,  and  with  the  slides,  operated  as  described. 

121.  ARR.iifQEMX3rT  OF  Deai»-beat  fisCAPEMENT;  Dou  J.  Mosart,  Yellow  Springs,  Ohio. 

Claim— The  improved  arrangement  of  the  doable  "  scrapers"  with  the  star  scape-wheel,  or  its  equiva- 
lent, as  specified. 

122.  Skates  ;  £dward  Norton,  Boston,  Massachusetts. 

Claim— The  metal  straps,  and  the  slotted  plates  and  screw  for  tightening  the  skate  to  the  foot 
[Tbis  invention  consists  in  making  the  sole-plate,  or  what  Is  more  generally  called  the  stock  of  tho 
skate,  of  metal,  and  in  two  detached  parts,  and  in  pivoting  them  resiwctively  to  the  heel  and  front  parts 
of  the  runner,  and  in  connexion  with  a  skate  thus  made,  in  making  tbe  beel  and  toe  straps  for  securing  tha 
skate  to  the  foot  of  sheet  metal,  which  are  secured  tightly  to  the  foot  by  a  peculiar  fastening.] 

123.  PosT-MABKiXG  STAMPS ;  Marcus  P.  Norton,  Troy,  New  York, 

Claim— The  blotter,  connected  or  attached  to  the  main  part  of  any  "post-office  post-marking  stamp,** 
fcr  the  purpose  of  cutting  and  inking,  blotting  and  effacing,  so  an  to  succrssfully  cancel  tbe  fhink  or  posUge 
stamp  of  any  letter  or  any  package,  at  the  same  time  and  operation  of  marking  upon  such  letter  or  package 
tbe  name  of  any  post-office,  the  year,  the  month,  and  the  day  of  the  month. 

124.  Cultivators;  Leonard  Packard,  Galesburg,  Illinois. 

Claim— The  arrangement  of  the  beams,  the  Irons,  and  the  projection  on  the  ends  of  the  beams,  the  ad* 
Jnstable  arms,  braces,  blades,  lifting  rods,  adjusting  bar,  levers,  fulcrum,  and  hinged  pole,  as  described. 

125.  EOG-BEATXE  OR  Chubit;  J.  J.  Parker,  Marietta,  Ohio. 

Claim- Tlie  tube,  In  combination  with  the  band  and  grated  bottom,  arranged  In  the  manner  described. 

126.  Clotiiks-fbaxe;  Horace  Parkhurst,  DeKalb,  Illinois. 

Claim — The  combination  and  arrangement  of  the  standards,  the  rails,  tha  head-blocks,  tbe  dasps,  the 
cords,  as  specified. 

127.  Mode  of  UirmTVo  Soun  Substances;  Dubois  D.  Parmelee,  City  of  New  York,  Assignor  to  J.  A.  Greene, 

Beverly,  Massacbusetto. 
Claim — The  method  and  process  described  of  uniting  various  substances  or  bodies  of  the  same  or  dlA 
fcrent  character  and  properties,  by  the  interposition  between  the  surfaces  of  said  substances  or  bodies  to 
he  onited,  of  one  or  more  sheete  or  layers  of  India  rubber  and  gutto  percha,  separately,  or  when  combined 
with  the  substances,  such  sheets  or  layers  having  previously  been  treated  in  the  manner  described,  to  pro- 
duce the  change  specified- whereby,  on  completion  of  sold  change,  a  water-proof  cement  Is  obtained,  which, 
while  it  poasesaea  tbe  requisite  rigidity  and  coherence  to  keep  the  bodies  firmly  and  strongly  united,  pos- 
•esses  a  sofflclent  degree  of  elasticity  to  compensate  for  the  expansion  or  cootraotion  of  the  fibres  of  the 
bodies,  for  the  purposes  set  forth. 

128.  Cour  Plaxtkrs;  Lowson  O.  Peel,  Webster  County,  Georgia. 

Claim— The  arrangement  of  the  beam,  stock,  fltune,  bolt,  hopper,  wheel,  and  cylinder,  «s  deBorlbed. 

129.  liuifo  OoTTOH-ODT  Saws;  Col  well  P.  Pool,  New  Market,  Abibama, 

Claim— The  arrangement  of  the  filecase  with  the  file-holder  and  sleeves,  to  operate  in  eomUnaiion 
with  thfS  bar,  and  with  the  slide  and  ridge,  in  the  manner  specified. 
ISO.  8BWI1KI  MAomjiEB;  WUUaoi  P.Pratt,  Bristol,  Pennsylvania. 

CUim— The  construction  of  the  thread-case  with  an  angular  prqjeetion  extending  across  its  centre,  and 
'    I  oC  tha  fUde  ring,  or  its  equivalent,  with  a  Bimllar  angular  projection  fitting  to  the  sola 
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vrvjeetion,  md  opawtimr  In  coubliiAtlon  Ui«f«wlUi  in  the  manner  upedlM,  not  onlj  to  prarmt  tlw  tvta* 
Ing  of  the  threed-eiiM,  bat  to  check  and  control  the  loops  in  their  pMnge  over  Mdd  eon,  theKhj  sveidiBg 
the  UM  of  wparata  thread-controlling  apparatus. 

131.  FuRKACB  FOR  Makiko  Tron  DIRECT  FROM  THR  Orr*,  8.  M.  Qoimbj,  A.H.  Bfown,  0.  H.  Benton,  and  Jmm 
Crisweli,  Newark,  New  Jersey. 

Claim— The  arch,  the  hopper-damper,  the  rods  or  bars,  arranged  as  described.  Also,  the  damptn  sttlw 
bottom  of  the  tubes,  for  dtucharging  one  or  more  tubes  at  the  same  time  into  one  box  or  hopper. 
18:L  Apparatus  por  Tanxi>-o;  John  B.  Read,  Cold  Spring,  New  York. 

Claim— An  improred  apparatun  for  tanning  and  other  purpoaes,  said  apparatos  consistiDg  of  one  or  » 
nnmber  of  smooth,  porouR,  or  perforated  ^ur&ux^fl  of  wood,  or  uther  fixed  material,  placed  singly  or  in  sue- 
cession  in  open  or  closed  vats  or  vesjicls,  or  arranged  in  pairs  *o  as  to  form  closed  hollow  cases,  upon  wbkh 
akins,  or  otlaer  substances  to  be  operated  upon,  are  to  ho  smoothly  stretched,  and  then  the  tannin  or  other 
fluids  forced  through  them  by  hydrostatic  or  other  pressure  Into  the  interior,  whence  meens  of  escmpe  are 
provided,  as  described.  AI«o,  the  use  of  tarpaulin  sheet  metal,  or  other  water-proof  aubatances,  in  fara  of 
sheets,  to  cover  over  the  perforated  parts  of  the  cases  not  overlaid  by  the  skins,  Ac,  that  ibe  fluids  used 
may  be  afforded  no  passage  except  by  percolating  through  the  skins. 

133.  Oas  Rrtortb;  Charles  A.  Robbe,  Augusta,  Georgia. 

Claim — A  gas  generating  chamber  of  a  retort,  made  in  two  parts,  when  the  said  parts  are  eonstmeted 
■0  as  to  lock  together  and  form  a  tight  Joint  by  the  simple  act  of  sliding  one  portion  Into  gear  with  the  other. 

134.  Skrd  PLAifTERS;  Theodore  B.  Rogers,  'VCethersfield,  Conneottcut. 

Claim— The  arrangement  of  slides,  lever,  former,  floats,  adjustable  pins,  and  markers,  as  <Ieacrfbed. 
1S6.  CcTLTiTATORS;  James  Rue,  Englishtown,  New  Jersey. 

Claim— The  arrangement  of  the  loose  draft  pole,  bracket,  cultivator  flrame,  hinged  rods,  derioea,  bracket, 
and  pin,  arranged  in  the  manner  described. 

[The  invention  oonsists  in  attaching  the  draft  pole  to  the  beams  by  means  of  hinged  rods,  which  eon* 
neet  with  the  pole  at  a  point  above  the  pin,  to  which  the  draft  animals  are  hitched,  so  that  any  strain  ex- 
erted on  that  pin  has  a  tendency  to  depress  the  rear  end  of  the  draft  pole  and  to  raise  its  front  end,  whereby 
the  ploughshares  are  kept  down  to  the  ground  without  any  extra  exertion  of  either  driver  or  M^ima^ 
and  as  the  pole  is  connected  by  hinged  rods  without  any  rigid  fiistening,  the  driver  is  enabled  to  aooonB»< 
date  the  action  of  the  shares  to  the  inequalities  of  the  ground,  and  at  the  same  time  the  lh>nt  mda  of  the 
aliares  can  be  raised  and  the  cultivator  drawn  firom  place  to  place.] 
13&  Srats  and  Couches  por  Railroad  Cars;  fisra  D.  Sargent,  Indiuiapolis,  Indiana. 

Claim— Ist,  The  side  lounge  or  nurse  couch,  arranged  as  set  fbrth.  2d,  Its  oombioation  vith  Umback^ 
■eats,  partitions,  brackets,  and  stops,  arranged  as  sot  forth. 

137.  Grindzhq-ctuitders  for  Apple-xills;  John  Shsefer,  Iianeaster,  Pennsylvania. 
Claim— The  tangential,  curved,  longitudinal,  toothed  cylinders,  as  set  forth.    - 

138.  Nail-platr  Feeders  ;  John  P.  Sherwood,  Fort  Edward,  New  York. 

Claim- The  employment  of  the  stationary  inclined  plane  and  the  tumbler,  having  an  inclined  fioB,  in 
combination  with  the  arms  of  the  hollow  shaft  of  the  plate-holder,  and  with  the  feed-ecrew  and  nut,  and 
the  driving  cam,  or  their  equivalent,  operating  together,  as  deseribed. 

139.  Apparatus  for  Hsatiko  EvAPORATiNa  Pans;  Evan  Skelly,  Plaquemine,  Louisiana. 

Claim— The  employment,  in  an  evaporating  pan.  of  a  conical  steam  heater,  with  a  central  opening  and 
a  passage  around  its  exterior  and  under  its  bottom. 

140.  Securino  Artificial  Teeth;  N.  B.  Slayton,  Madison,  Indiana. 

Claim— 1st,  Securing  artificial  teeth  on  plates  of  gold  or  silver,  by  means  of  an  amalgam  of  gold  sr 
■ilver,  or  both,  combined  with  mercury,  as  deAcrib«(L  '2d,  Forming,  by  means  of  said  ■■"-'g*™^  an  oatsr 
flanch  or  rim,  covering  and  supporting  the  base  of  the  teeth,  as  set  forth. 

141.  Straw-cuitrrs;  Solomon  P.  Smith,  Crescent,  New  York. 

Claim— The  arrangement  of  a  crank  shaft,  pitman,  knee-Jointed  lever,  kniib,  with  a  atraw  box  and  eo^ 
ter  blodc,  for  ooujoiut  use. 

142.  Mortbino  MAcni.xR;  Abel  Spencer,  Jr.,  Southport,  New  York. 

Claim— The  f^me  made  with  cross-heads  connected  together  by  means  of  the  jointed  roda,  and  having 
those  rods  Jointed  at  or  nearly  in  line  with  the  cutting  edge  of  the  chisel,  and  uie  mode  of  applying  oc 
using  it,  or  any  other  manner  subetantially  the  same. 
148.  TRVOioiro  BLncn  Slats;  La  Fayette  Stevens,  Elmlra,  New  York. 

Claim— Constructing  the  cuttei^hend  with  grooved  cheeks,  damping  nnta,  and  bearing  atndt,  whtfeltf 
the  plane  cutter  knives  are  held  in  an  oblique  position  with  ttie  plane  of  rotation  with  the  cutting  e^e  ef 
the  operating  one,  terminating  in  conjunction  with  that  of  the  hollow  hub  and  shoulder,  arranged  as  est 
forth.  Also,  the  combination  and  arrangement  of  the  rest  with  stationary  and  movable  upper  and  lom 
Jaws  and  gauge.  In  the  manner  deseribed.  Further,  the  arrangement  of  devices  for  ganging  the  length  of 
dM  slat,  eonsisting  of  the  automatic  stop  bolt,  as  operated  by  inoiined  plane  and  lever,  to  causa  the  canriafa 
to  stop  alternately  i^  the  fixed  stop*gauges. 
144.  Burglars  Alarm;  Stephen  Stewart,  Philadelphia,  Pennsylvania.. 

Gaim— The  combination  of  the  several  parts,  arranged  to  operate  as  set  forth* 

146.  Washixq  MAGHiifB ;  Wm.  A.  Suddith  and  John  F.  Suddith,  Gharieatown,  VirginI*. 
Claim— The  hinged  part  of  (^linder,  as  set  forth. 

148.  SBwnro  MAcaorEs;  George  S.  Tbpley,  Bristol,  Conneetieutk 

Claim— The  movable  cup  and  its  appendages,  for  griping  and  automatically  releasing  the  siknttla  at  i» 
tervals,  as  specified.  Also,  the  construction  and  arrangement  of  the  fbed  apparatus,  aet  forth. 

147.  Hacbikes  for  Wasbimq  Ain>  Separatuiq  Ores  after  beuq  Pulverixkd;  Horace  T^nmboU,  JacMjCM;r» 

New  Jersey. 

Claim— The  application  to  a  rotary  buddle  or  table,  sadi  as  dascribed,  of  Tibrating  brushML  wbaa  tte 
•ame  are  arranged  and  operated  as  spedfled. 
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118.  Elbtators  or  TLnanaQ  AprAEATva  fob  Hotkls,  Ais. ;  Ofcia  Tvfta,  Boftton,  Ua«nehi»ettt. 

Claim— 1st,  For  tbd  parpoees  of  eleyating.  the  oombinafcion  of  the  serew  and  the  paMenger  car  or  plat- 
form. 2d.  The  ooDStraction  of  a  iiorew  for  elevatinK,  having  stays  or  bearers  at  intervals,  attached  to  the 
wtll  of  a  bailding  or  any  fixed  ad}arcDt  structure.  3d,  The  oonstractlon  of  a  nut  with  the  slot  or  opening 
in  the  back  or  Hide  to  enable  it  to  pass  by  the  bearings  or  stays  before  referred  to,  and  as  described.  4th, 
Constraeting  a  nut  or  earriai^  with  wheels  or  rollers  rannlng  upon  the  thread  of  the  screw,  as  described. 
6tli.  Controlling  the  descending  motion  of  elevators  or  hoisting  apparatus  by  means  of  fluid  retarders,  oon- 
Btructi'd  as  described.  6th,  Regulating  the  action  of  fluid  retarders  by  means  of  a  fly>ball  governor,  or  Its 
equivalents,  itb.  The  construction,  arrangt'mt>nt,  and  operation  of  paj^senger  cars  of  an  elevator  or  hoist- 
ing apparatus,  as  described:  that  is,  providing  the  platform  with  side  walls  and  doors  or  gates,  said  doors  or 
gate«  being  combinrd  with  Huitable  mechamrm  arranged  in  relation  to  stationary  cams  or  projections  on 
the  gallery  doors,  or  any  contiguous  parts  of  the  building,  so  as  to  open  and  close  automatically,  in  the 
manner  set  forth.  8th,  Opening  and  closing  the  doors  of  the  galleries  or  landings  automatically,  by  means 
of  cams  or  prqjections  on  the  car,  through  a  system  of  compound  or  multiplying  levers,  arranged  as  de- 
scribed. 0Ui,  JTaatening  and  unfa8t4>ning  automatically  the  doors  or  gates  of  the  car,  by  spring  latches,  or 
their  equivalents,  operated  by  cams  or  projections  upon  the  gallery  floors  or  adjacent  walls  of  the  building. 
10th,  Fastening  and  unfastening  automatically  the  doors  or  gates  of  the  galleries  or  landings  by  spring 
latches,  or  th4*ir  equivalents,  operated  by  cams  or  projections  upon  the  car.  lltb,  The  arrester,  In  combi- 
nation with  the  fluid  retarders,  for  the  objects  and  purposes  set  forth.  12th,  Passing  the  shipping  rods  and 
the  cord  or  rod  that  operates  the  friction  brake  through  the  car  or  platform,  fur  the  purposes  set  forth. 
148.  DuMPiNO  WAQo:f8;  William  B.  Twiford,  Chinboteauque,  Yirglnia. 

Claim— The  three-sided,  four-wheel,  open  frame,  stationary  orank  axle,  and  long  wagon  body,  arranged 
In  the  manner  described. 

150.  Sprino  IIkd-dottom;  Felix  Tylee,  Cleveland,  Ohio. 

Claim — 1st,  The  central  support,  constructed  in  the  manner  described.    2d,  The  combination  and  ar- 
rangement of  upper  slat,  pin,  supports,  with  central  support,  spring,  and  blocks,  arranged  as  described. 

151.  MACHiireBT  fob  Sowiko  Fkrtiuzebs;  Lorenso  Tyler,  Havana,  New  York. 

Claim — The  arrangement  of  the  frame,  hopper,  partition,  adjustable  slide,  M,  valve,  cylinder,  oonoaTe» 
adjustable  slide,  J,  and  flexible  clasps,  constructed  as  set  forth. 

152.  Hosb  CouPLnro ;  Oeorge  H.  Van  Vleck  and  Horace  Tupper,  Buffalo,  Now  York. 

Claim— Tlie  arrangement  on  the  thimble  of  the  head  with  two  or  more  screw  threads,  having  its  upper 
end  turned  down,  as  duscribed,  and  being  provided  witih  a  prqjeoting  rim,  to  operate  in  combination  with 
the  thimble  and  with  the  out. 
U3.  Cultitatobh;  Amaey  Warren,  Westport,  Counecticot. 

Claim — ^The  parting  or  deflecting  bar,  hoes  or  shares,  and  rake,  when  applied  to  a  suitable  firame  pro- 
vided  with  wheels,  arranged  and  combined  to  operate  as  set  forth. 
IM.  Knittivq  Maceu:; ks  ;  J.  F.  Waterhouse,  Oermantown,  Pennsylvania. 

Claim — lat,  The  application  of  a  dmm,  or  Its  equivalent,  with  detachable  pegs,  to  operate  a  soricf  of 
independent  thread  guides  having  independent  springs.  2d,  The  striker,  or  its  equivalent,  arranged  in  re- 
spect to  the  thread  guides,  and  operating  so  as  to  control  such  of  the  thread  guides  as  are  not  under  the 
control  of  any  of  the  pegs  in  the  drum.  3d,  Moving  the  pegged  drum,  or  its  equivalent,  at  intervals  first 
in  one  direction  and  then  in  another,  by  means  of  the  revolving  disc,  and  its  two  inclined  projections,  in 
combination  with  the  ratchet  wheel.  4th,  Imparting  a  combhied  lateral  and  vertical, reciprocating  motion 
to  the  needle  bars  by  means  of  the  devices  described. 
165.  Machjits  for  RECEiviJia  and  Piuno  Paper;  J.  A.  Wilkinson,  Brooklyn,  New  York. 

Claim— Ist,  The  aooelerating  bands  and  roller,  arranged  to  project  the  sheets  of  paper  sncoesslvely  over 
each  other  as  they  subside  in  the  air.  and  in  combination  with  the  foregoing  parts,  1  claim  tlie  endless  apron 
receiving  such  sheets.  2d,  The  retarding  bands,  in  combination  with  the  delivering  bands,  for  the  purposes 
specified. 
154.  Botabt  PBE88Z8;  J.  A.  Wilkinson,  Brooklyn,  New  York. 

Claim — Ist,  The  curved  demi-grab  with  the  sliding  clamp  and  Tip,  for  the  purposes  specified.  2d,  The 
eiirvcd  compositors' shield,  for  the  purposes  specified.  3d,  The  arrangement  of  the  proof  oy Under  and  rollers 
for  inking  the  type  on  the  proof  cylinder.  4ih,  The  plate  and  roller,  for  giving  pressure  in  taking  a  proof 
from  the  types  on  the  cylinder.  Sth.  The  horisontal  gudgeon  and  binding  screw  to  secure  the  proof  cylin- 
der, and  facilitate  the  corrticting  of  the  types.  6th,  The  movable  clamping  segments  at  the  heads  of  the 
type  or  proof  cylinder  to  secure  the  types  in  place,  and  also  allow  ibr  the  removal  of  portions  thereof.  7th, 
Kevolving  the  type  cylinders  in  a  trough  containing  alkaline,  or  other  suitable  ^utlonlbr  washing  the 
types.  Sth,  The  apron  for  leading  the  paper  into  the  press,  and  on  which  said  paper  lies  while  receiving 
the  first  impression  against  the  cylinder,  thereby  said  feeding  apron  becomes  also  the  tyrapan  sheet.  9tb, 
A  curved  arch  or  bridge, over  which  the  paper  or  fibrous  material  passes,  to  give  direction  thereto  and  pre- 
vent buokliog  or  twisting.  10th,  Corrugating  or  forming  ribs  on  said  curved  bridge  in  diverging  lines,  so 
as  to  spread  the  paper  widthways,  as  the  same  passes  over  the  bridge.  11th,  The  auxiliary  frame  hinged 
into  the  main  frame,  and  carrying  the  upper  inking  apparatus,  by  the  elevating  of  which  both  type  cylin- 
ders are  exposed  to  view  or  can  be  lifted  out  of  their  place  for  varying  the  composition,  or  otherwise.  12th, 
The  manner  specified  of  throwing  olf  both  impressions  by  raising  the  auxiliary  fk-ame  and  lowering  the 
impression  roller.  13th,  In  a  rotary  printing  press  an  endless  tympan  sheet,  let  off  a  sufficient  distance, 
and  so  fitted  that  the  offset  from  the  ink  of  the  first  impression  does  not  again  reach  the  paper  until  re- 
moved or  suiBciently  drv,  so  as  not  to  produce  blurring  or  offset  on  the  paper.  14th,  The  arrangement  of 
the  ink  rollers,  I'  l"  V'^  1'"',  iu  the  manner  and  for  the  purposes  set  forth,  whereby  the  rollers,  1' 1'',  act  to 
supply  the  required  amount  of  ink  to  the  rollers,  l''^  r",  that  supply  and  work  the  Ink  on  the  cylinder,  I 
or  V.  16th,  The  arrangement  of  the  ink  rollers,  i',  and  workers,  in  their  adjosutbie  bearingi. 
U7.  STintp  Sznucnms;  Xri  Wills,  Angnsta,  Maine. 

Claim^The  combination  of  tUe  fk-ame,  tongue,. and  shaft,  with  the  wheeliy  Xfttohet  deTSoe,  leTerf,  and 
dialn,  arranged  ■«  aot  forth. 
XM.  Roops  VOK  Baikboa»  Cabs;  A.  P.  Window,  Cleveland,  Ohio. 

Claim>-The  pisktes,  caps,  and  grooved  rafters,  arranged  aa  dmorlhed. 
Vou  XXX  VIII*— Third  Smiib*— No.  4.— Octobbb,  1869.  %% 
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159.  PftiPABinoH  or  Oltcxuhs;  J.  P.  WisnewsM,  dncimiaU,  ObSo. 

Claim— The  empIojmeDt  or  um  and  introdnetlon  of  the  within  naimd  <Ainniatl«»  In  the  ralativB  q«uh 
titles,  manner,  and  combination  deaeribed. 

160.  Skkutoh  SuBTf;  Edwaxd  F.  Woodward,  Brookljrn,  New  York. 

Claim— The  aectiooal  extension  akirt,  eottibin«d  and  attached  to  the  drenlar  aUrt^  the  whole  1 
ranged  in  the  manner  set  forth. 

161.  CoMFOflinoN  OP  M ARBR  FOB  Ornamxhtal  Puhposks;  Albert  H.  Wright,  Camden,  New  Jenej. 
Claim— The  compoaition  of  the  matter  described,  oonaisting  of  the  clay  and  anlphor  with,  the  < 

or  its  substitute,  combined  together  as  described. 

162.  Macuim  fob  pRiNTiyo  IN  DirFXBKNT  CoLOBS;  Johu  K.  Wright,  Phihideliihia,  Pennsylranla. 

Claim — Hanging  the  rollers  for  printing  separate  colors  and  patterns  on  aeparate  frames,  and  amog- 
ing  the  said  frames  so  that  they  may  be  adjustped  independently  of  each  other  on  the  rails. 
11i3.  Rbtolving  Staibs;  Nathan  Ames,  Saugus,  Mass.,  Assignor  to  self  and  Ward  McLean,  City  of  N.  Yofk. 
Claim— Iflt,  Arranging  step.«i  or  stairs  upon  an  endless  belt,  or  in  any  manner  equivalent,  and  pladag 
them  over  rollers  ao  as  to  form  a  revolving  flight  of  stairs,  which  may  be  used  both  as  a  common  flight  and 
as  an  elevator.  2d,  The  triangular  arrangement  of  the  stairs,  whereby  an  endless  flight  is  made  to  pasi 
around  three  rollers.  3d,  The  double  parallel  arrangi'ment,  whereby  ascending  and  descending  flights  are 
placed  side  by  side.  4th,  The  use  of  auxiliary  stationary  steps  or  stairs,  to  operate  in  connexion  with  tiB 
revohing  stairs.  6th,  The  employment  or  use  of  rods  or  slots,  to  operate  in  connexion  with  the  aloCted 
stain. 

164.  CoKBTBCcnoff  OF  LiaHTXi!fo-B0De;  L.  8.  Baldwin  and  Laclus  Parks,  Assignors  to  L.  8.  BaUwin,  •foe- 

said,  Leroy,  New  Yutk. 
Claim— The  employment  of  a  quadrnngolar  tube  of  sheet  metal  with  spiral-fluted  8ldefl|,iB  mmhinnthm 
with  the  straight  central  supporting  rod. 

165.  Sewing  Macbikxs;  R.  Eickemeycr,  Assignor  to  self  and  E.  UnderhlU,  Yonkers,  New  Yoik. 
Claim— Ist,  The  combination  of  the  angular  supporting  plate,  with  a  needle  applied  and  arrangEcd  to 

work  through  an  opening  in  the  angle  of  the  said  plate,  and  obliquely  to  both  fiioes  of  the  said  plasc,>fer 
the  purpose  of  sewing  obliquely  through  any  substance  supported  in  the  angle  of  said  plate.  2d,  The 
combiuatiun  of  the  angular  supporting  plate,  the  obliquely  arranged  needle,  and  a  looper,  applied  and  ope- 
rating fto  as  in  its  movements  to  follow  the  angle  of  said  plate.  3d,  The  combination  of  the  lo<q)er,  ooo- 
atructed  with  a  two-pronged  hook,  and  having  a  triple  movement  with  a  stationary  guide,  applied  and 
arranged  relatively  to  the  needle  and  angular  suppoiting  plate.  4th,  The  arrangement  of  tlM  feeding  dag 
and  pressor  in  a  swinging  frame,  so  applied,  in  combination  with  the  angular  supporting  plate,  as  to  pro- 
ride  for  the  introduction  and  removal  of  the  bats  to  and  ttom  the  maohine.  6th,  The  slide,  fitted  to  the 
angular  plate  opposite  the  feeding  dog,  with  its  face  recessed  behind  the  general  surface  of  tlie  plate,  and 
having  applied  to  it  a  spring  by  which  it  is  operated,  in  combination  with  the  feeding  dog.  6th,  The  ]  ~ 
26,  and  its  lips,  in  combination  with  the  plate,  f. 

166.  PoBTABLE  Capstan  and  Cbass;  Asahel  Elmer,  Assignor  to  Nathan  Elmer  and  R.  M.  Pritdiaril,  i 

bona  Orove,  Illinois. 

Claim— So  combining  with  the  truck  wheels  or  ground  supports  a  capstan  and  crab,  and  a  flexible  zin- 
ging, as  that  the  power  of  the  team  that  draws  the  apparatus  and  works  the  capstan  may  be  used  ftr  set- 
ting or  anchoring  the  said  crab  and  capstan,  as  well  as  to  raise  it  up,  reload  it  onto  the  trttok,and  transport 
it  from  place  to  place. 

167.  Bomb  Lances;  Isaac  Goodspced,  Norwich,  Connecticut,  Assignor  to  self  and  Geo.  A.  Mansfield,  Bostoo, 

Massachusetts. 
Claim— 1st,  The  compound  wing  described,  consisting  of  the  wing  proper,  the  lever,  and  the  pin  and 
slot,  arranged  as  set  forth.  2d,  The  conf*truction  of  a  prqjectlle  having  a  prismatic  shank  with  guiding  wiagf 
of  copiMtr,  or  anv  thin  substance,  fixed  to  the  exterior  surfaces  of  the  prism  in  such  a  manner  as  to  »'*^n\ 
in  coincident  plates. 

168.  Railboad  Station  Indicatob  ;  Louis  Koch,  Assignor  to  self  and  H.  Forstrick,  City  of  New  York. 
Claim— The  apron  or  band,  with  the  names  of  the  streets  or  stations  on  the  line  of  tlie  route  aarfcad 

thereon,  attached  to  and  working  on  rollers  or  a  revolving  plate,  or  stationary  plate  and  revolving  index, 
when  said  apron,  plate,  or  index  are  operated  from  the  running  gear  of  the  car  by  soitatdo  mecfaanlaa  to 
give  the  same  a  continuous  movement,  and  simultaneous  with  that  of  the  oar. 

169.  DouBU  Clasp-book  fob  Watch-crains,  Ac;  Morris  PoUak,  Assignor  to  Morris  TBlkman,  Morris  Pai- 

lak,  and  Solomon  Weiner,  Uoboken,  New  Jersey. 
Claim— The  S-shape  or  double  clasp  hook,  formed  by  the  dljca  and  dasp^aws  on  tlw  oentx«  pin  that 
passes  through  the  middle  of  the  bent  piece. 


MECHANICS,  PHYSICS,  AND  CHEMISTRY. 

For  the  Journal  of  the  Franklin  InsUtnte. 

Joules  Unit  Verified.    By  J.  P.  EsPT. 

If  we  imagine  an  air-tight  piston  to  move  without  friction  in  a 
cylinder  780  feet  long,  containing  780  cubic  feet  of  air,  at  the  tem- 
perature of  zero,  of  half  atmospheric  density ^  to  be  condensed  into  half 
the  space  by  a  force  of  7-5  x  144  fes.,  falling  890  feet,  that  is,  through 
half  the  length  of  the  cylinder,  the  air,  by  my  experiments  with  the 


Digitized  by  VjOOQIC 


JquWb  Unit  Verified.  255 

double  nephelescope,  will  be  heated  76^.  As  this  is  effected  by  a  weight 
of  7*5  X 144  &>8.)  falliag  390  feet,  and  as  the  air  heated  weighs  31*25 
fts.,  it  may  be  used  to  test  Joule's  unit. 

7*5  X  144  X  390  is  equal  to  the  mechanical  power  of  421,200,  which 
heats  31*25  Sbs.  76° ;  therefore,  to  heat  one  pound  will  require 
491  900 
^g^=  13,478,  and  13,478  being  divided  by  76°  gives  177-3  the 

number  of  feet  which  one  pound  must  fall  to  heat  a  pound  of  air  one 
degree,  and  from  this  unit  of  mechanical  power  for  air,  any  one  of  the 
elements  may  be  corrected,  Joule's  unit,  for  instance,  if  the  specific 
caloric  of  air  is  accurately  ascertained ;  or,  if  Joule's  unit  is  correctly 
ascertained,  then  the  specific  caloric  of  air  will  be  known,  being  di- 
vided by  Joule's  unit,  772  gives  17*42  the  number  of  degrees  one  pound 
of  water  would  be  heated,  and  also  the  number  of  degrees  one  pound 
of  air  would  be  heated  if  air  had  the  same  specific  caloric  as  water ; 
but  as  the  specific  caloric  of  bodies  is  inversely  as  their  power  of  being 
heated,  divide  17*42  by  76°  it  will  give  0*229  the  specific  caloric  of 
air.  Now,  as  my  experiments  with  the  double  nephelescope  give  the 
specific  caloric  of  air  0*218  and  Regnault's  0*23,  and  as  Joule's  unit 
brings  out  an  intermediate  number.  Joule's  unit  is  probably  correct, 
and  certainly  cannot  be  altered,  till  some  of  the  elements  from  which 
I  have  confirmed  it  are  altered  by  more  careful  experiments,  or  by 
more  careful  calculations  from  the  same  elements.  I  have  never  seen 
how  Joule  experimented  in  obtaining  his  unit,  but  it  will  be  gratifying 
to  that  .gentleman  to  learn  that  his  result  is  confirmed  in  so  simple  a 
manner  by  my  experiments,  as  it  certj^inly  is  gratifying  to  me,  to  find 
that  my  law  of  cooling  by  the  expansion  of  air  is  in  perfect  harmony 
with  his  most  beautiful  principle.  I  have  not  M.  Regnault's  determi- 
nation of  the  specific  caloric  of  air  before  me ;  but  according  to  my 
recollection  it  is  between  0*23  and  0*24,  and  my  experiments  with  the 
double  nephelescope  make  it  0*218.  If  we  assume  Joule's  unit  as  ac- 
curate, using  that  as  an  element  the  specific  caloric  of  air  is  exactly 
0-229. 

It  follows  also  from  Joule's  principle  that  we  may  easily  find  the 
temperature  of  air  condensed  into  double,  treble,  &c.,  densities,  if  we 
take  Regnault's  authority  for  granted,  that  the  specific  caloric  of  air 
is  the  same  at  all  densities  and  temperatures. 

For  if  we  suppose  a  cylinder  of  air  at  half  density  with  a  tempera- 
ture of  zero  condensed  by  pressure  into  half  the  space,  it  will  be  heated 
by  the  process  76°,  and  if  it  is  condensed  into  one-fourth  the  space, 
it  will  require  twice  the  force  moving  through  one-and-a-half  times  the 
space,  and  will  thus  produce  an  increase  of  temperature  of  3x  76°  ;  it 
will  require  four  times  the  force  moving  through  one  and  three-fourths 
the  space  if  it  is  condensed  into  one-eighth  the  space,  and  that  is  7  X  76°, 
the  next  duplication  will  increase  the  temperature  to  15  x  76°,  the  next 
to  31  X  76°,  and  so  that  at  the  distance  of  35  miles  below  the  surface 
of  the  earth  the  air  by  its  own  pressure,  supposing  it  doubled  its  den- 
sity every  three  and  a  half  miles,  would  be  1024  times  as  dense  as  at 
the  surface  of  the  earth,  and  153,748°  hot. 
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This  calculation  is  made  on  the  supposition  that  Regnanlt's  experi- 
ments have  proved  that  the  specific  caloric  of  air  is  the  saute  for  all 
temperatures  and  densities.  According  to  my  experiments  with  the 
double  nephelescope,  the  specific  caloric  of  air  diminishes  as  the  den- 
sity increases ;  a  double  density  giving  6^  per  cent,  less  specific  calo- 
ric, the  heat,  therefore,  if  my  experiments  are  correct,  is  much  greater 
than  the  estimate  above.  Certain  it  is,  when  double  density  was  used, 
the  cold  of  expansion  into  double  space  was  81^,  whilst  with  common 
air  the  cold  was  only  76®. 

The  specific  caloric  of  steam  may  also  be  calculated  from  the  me- 
chanical unit  of  heat.  For  as  a  column  of  air  780  feet  long  of  one 
square  foot  area  contains  62*5  ibs.  in  weight,  the  quantity  of  steam  in 
pounds  which  is  contained  in  an  equal  column  can  be  calculated  by 
taking  f  of  its  weight,  and  diminishing  that  quantity  in  proportion  to 
its  temperature  above  zero.  For  example :  at  J  density  the  column  of 
air  at  zero  of  the  above  size  weighs  31-25  fts.,  -|  of  which  is  19-54  fcs., 
and  this  diminished  by  J|g  of  the  whole  is  13*95  fibs.,  which  a  column 
of  steam  at  J  atmospheric  pressure  and  180  in  temperature  weighs. 

Now,  if  the  area  of  the  end  of  the  cylinder,  144  inches,  is  multiplied 
by  7*5  ft)s.,  which  must  fall  390  feet  to  produce  double  density  in  the 
steam,  and  thus  raise  its  temperature  32°,  it  will  make  10,880,  and 
this  multiplied  by  390  makes  424,320,  and  this  power  heats  13*94  Jbs- 
of  steam  32°;  consequently,  *?|.V4°  ^il^  ^®  required  to  heat  one  pound 
32°,  but  if  this  last  number,  ^^39*^/5  ^^  divided  by  Joule's  unit,  772, 
it  will  give  the  number  of  degrees  a  pound  of  water  would  be  heat^ 
by  the  process  39-255°,  and  as  the  specific  caloric  of  bodies  is  inversely 
as  their  powers  of  being  heated,  if  39*255°  be  divided  by  32°,  it  will 
give  1-223  the  specific  caloric  of  steam  at  atmospheric  pressure  and 
212°  temperature. 

In  like  manner  I  have  calculated  the  specific  caloric  of  steam  for 
the  several  densities  and  temperatures  below. 

The  first  column  contains  the  pressures  in  atmospheres ;  the  second 
the  temperatures;  the  third,  the  number  of  pounds  of  steam  in  the 
column  to  be  heated  by  the  condensation;  the  fourth,  the  mechanical 
power  required  to  produce  the  condensation ;  the  fifth  and  last,  the 
specific  caloric  of  steam  at  the  difi'erent  densities. 


Atmospheres. 

Temperatures. 

Pounds  of  steam 
heated. 

Mechanical 
power. 

Specific  caloric 

\  to  I 

1  to  2 

2  to4 
4  to  8 

inches. 
0-2  to  0-4 

212® 
248-6® 
293-4® 
343-6® 

62® 

13-96 
26-62 
6023 
94-40 

0-2427 

421.200 

842,400 

1,684,800 

3,369,600 

11,232 

1-223 
1-067 
0-965 
0  916 

1-60 

From  this  table,  unless  there  is  some  miscalculation,  it  appears  that 
the  specific  caloric  of  steam  diminishes  as  the  density  increases,  as  that 
of  air  does. 

There  is  in  fact  a  diminution  of  25  per  cent,  from  one  atmosphere 
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to  eight  in  density  or  rather  in  tension,  for  with  eight  times  the  tension 
the  density  is  only  about  6*7  times  greater. 

It  appears  also  from  the  principle  in  question  that  in  condensing  air 
the  higher  the  initial  temperature  the  greater  will  be  the  heat  produced 
by  condensation — so  that  if  air  should  be  used  at  448°  or  461°,  ac- 
cording to  Begnault,  above  zero,  a  condensation  into  half  the  space 
would  heat  it  2  X  76°,  and  so  in  proportion. 


For  the  Jonrnal  of  the  Franklin  Institnte. 

Japan;  its  Industry  and  Meteorology. 
About  two  years  ago,  when  the  United  States  Steamship  Missmippi 
was  about  to  sail  for  China,  the  Chairman  of  our  Committee  on  Me- 
teorology, requested  Mr.  Joseph  IL  Warrington  of  the  Engineer  Corps 
on  board  that  vessel,  to  transmit  to  the  Institute  any  information  on 
scientific  or  industrial  subjects  which  he  might  obtain  during  his  visit 
to  the  Asiatics.  By  a  letter  from  Mr.  Warrington,  dated  Simoda,  Ja- 
pan, March  16th,  1859,  the  committee  have  been  placed  in  possession 
of  the  appended  meteorological  table,  made  from  observations  taken 
at  that  place  by  Townsend  Harris,  Esq.,  U.  S.  Consul-General.  They 
are  probably  the  first  published  observations  of  an  American  in  that 
country. 

The  Report  is  preceded  by  a  notice  of  the  Japuiese  and  their  pro- 
ductions, from  which  we  extract  the  following: 

So  much  has  been  said  of  the  capabilities  of  the  Chinese,  that  I 
really  expected  to  find  them  a  very  smart  people,  but  I  have  been 
greatly  disappointed;  and  except  their  shrewdness  and  cunning,  I 
must  Bay  that  they  have  not  one  redeeming  quality,  and  are  a  disgust- 
ing people.   Not  so  with  the  Japanese,  they  are  a  very  intelligent  race, 
and  are  vastly  superior  to  the  Chinese  in  every  respect ;  they  are  very 
cleanly  in  their  habits ;  never  enter  a  house  with  their  shoes  on ;  and 
excel  in  every  thing  which  they  undertake.    They  make  shot  and  shell 
— and  when  at  Hakodadi  I  endeavored  to  get  a  hollow  shot  for  the 
Institute,  but  could  not.    Their  casting  is  perfect ;  I  had  several  very 
fine  specimens,  but  they  were  sent  away  with  several  other  things  in 
a  mistake,  and  it  is  very  doubtful  if  I  ever  obtain  them  again ;  one  was 
a  casting  in  copper  of  a  stag,  which  is  equal  to  any  thing  of  the  kind 
I  have  ever  seen  in  any  of  our  large  establishments  like  Cornelius, 
Baker  &  Co.,  or  Archer,  Warner  &  Co.     If  we  go  to  Nagasaki  I  will 
try  to  get  some  more — their  lacquer  ware  has  a  world-wide  reputation. 
I  have  endeavored  to  obtain  a  specimen  of  the  liquid  lacquer,  but 
failed.     They  make  very  neat  joints  in  all  their  work,  and  have,  suc- 
ceeded very  well  in  constructing  one  or  two  vessels  of  about  300  tons. 
Their  money  is  principally  silver  and  copper.   The  kobaug,  valued  at 
about  senen  dollars,  is  gold ;  the  itzabu  is  silver,  and  is  rectangular  in 
shape ;  the  half  itzabu  has  some  gold  in  it,  I  believe,  although  the 
specimen  which  I  have  looks  more  like  being  washed  with  a  solution 
of  copper  than  an  alloy  of  gold  and  silver.   The  copper  coins  are  cash, 
1475  of  which  are  worth  one  dollar;  the  itzabu  is  valued  at  about  33 
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cents.  The  late  treaty  fixes  their  value  by  this  standard; — "silver 
money  will  be  taken  weight  for  weight,  with  a  deduction  of  six  per 
cent,  for  expense  of  re-comage." 

The  Dutch  goyernment  have  constructed  a  large  machine  shop  at 
Nagasaki,  where  the  Japanese  receive  instruction  in  the  fabrication 
and  management  of  steam  engines.  The  shop  is  well  fitted  up  with 
good  tools,  and  some  of  the  work  I  have  seen,  done  by  one  of  the  ap- 
prentices, would  do  credit  to  a  journeyman  in  the  States. 

They  are  very  great  adepts  in  the  art  of  casting ;  and  I  saw  a  small 
12  lb.  howitzer  in  the  lathe,  which  was  beautifully  cast.  They  havea 
small  steamer  which  they  bought  from  the  Dutch  government,  and 
which  runs  up  to  Yeddo ;  the  apprentices  take  turns  in  going  aboard 
the  steamer ;  but  they  cannot  stand  the  heat.  The  profession  of  engi- 
neering is  held  in  very  high  esteem  by  all  the  people,  and  they  pay 
more  respect  to  an  engineer  than  they  do  to  any  of  the  other  officers. 
If  any  of  us  (our  corps,)  are  introduced  to  one  tfapanese  officer  by  an- 
other, he  tells  him  that  we  are  "officer  machinist,"  and  we  are  sure 
of  the  greatest  courtesy. 

Meteorological  Obaervationa  made  at  the  Vntfed  States  Consulate-General,  Simoda, 
Japan,     By  Townsend  Habris,  Esq.,  U.  8.  C.  G. 
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Bemarkn, — The  thermometer  was  noted  at  8  A.  M.:  noon,  4  and  10  P.  M. 
Winds  from  the  cardinal  points  are  pot  back  one  point,  t.  e.,  north  is  put  down  north- 
erly and  westerly,  and  south  southerly  and  easterly,  &c. 
The  prevailing  wind  of  the  day  only  is  noted. 
Warmest  day,  August  7th,  mean  SS^d^*. 
Coldest  day,  February  2d,  mean  36-25^. 
February  1 1th,  4  A.  M.,  thermometer  stood  at  28^. 
First  white  frost,  December  12th. 
Ice  made  on  eight  nights. 
Snow  fell  twice. 

Earthquakes,  thirty-four,  all  light. 
Only  one  severe  gale  of  wind. 
Thickest  ice  li  inches. 
Ice  or  snow  melts  before  2  P.  M. 
Warmest  month,  August,  mean  77'7®, 
Coldest  month,  January,  mean  46' 1®. 
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On  the  Prctedeal  Bearing  of  the  Theory  of  Electricity  in  Submarine 
Telegraphy  J  the  Electrical  Difficulties  in  Long  Circuits^  and  the 
Conditione  requisite  in  a  Cable  to  insure  rapid  and  certain  commu- 
nicixtion.*    By  S.  Alfred  Varlet,  Assoc.  Inst.  C.  E. 

CContinaed  from  page  306.^ 

Mr.  Cromwell  Varley  said  he  could  answer  some  of  the  questions 
put  by  Professor  Tyndall.  He  had  consistently  recommended  to  the 
Electric  and  International  Telegraph  Company  the  use  of  wires  of 
large  diameter,  for  the  last  twelve  years,  as  the  only  means  of  obviat- 
ing the  difficulties  experienced  on  long  circuits  in  wet  weather  from 
leakage,  which,  with  the  earlier  forms  of  insulator  used,  was  very 
great.  Since  the  introduction  of  submerged  wires  he  had  pointed  out 
the  advantage  that  would  be  gained  in  such  circuits  of  great  length 
by  the  use  of  copper  wire  of  large  sectional  area.  On  his  recommend- 
ation the  directors  of  the  above-named  company  had  tried  both  of 
these  experiments  on  a  large  scale.  They  had  erected  iron  wires  of 
No.  3  wire-gauge  on  the  London  and  North  Western  Railway,  on  the 
Great  Western,  and  the  London  and  North  Western  Railways,  instead 
of  the  usual  size  (No.  8.)  The  results  were  such  that  he  had  no  doubt 
they  would  never  again,  for  long  circuits  (viz :  of  over  200  miles  in 
length),  erect  other  than  thick  wires.  They  had  tried  thick  wire  under 
the  sea  in  their  new  cable  connecting  England  with  Holland.  This 
cable  contained  four  conductors  of  No.  13  instead  of  No.  16  wire,  and 
although,  for  reasons  explained  further  on,  the  relative  speed  of  this 
compared  with  that  of  the  former  size  was  not  so  great,  yet  there  was  a 
very  decided  gain  in  rapidity,  together  with  much  stronger  and  much 
more  uniform  and  reliable  currents.  These  wires  were  connected  both 
in  England  and  Holland  with  a  considerable  length  of  overground  wire, 
which  latter  was  much  affected  by  changes  of  the  weather,  and  the  gain 
in  unfavorable  weather  from  using  the  larger  wire  was,  as  predicted, 
very  considerable.  He  was  very  much  surprised  to  find  Mr.  C.  V.  Walker 
adhering  to,  and  supporting,  views  which  other  well-known  electricians 
had  put  forward,  viz :  that  increasing  the  sectional  area  of  the  wire 
did  not  increase  the  rapidity  of  the  transmission  of  electric  signals. 
The  experiment,  however,  had  been  lately  tried  in  the  new  Dutch  cable, 
and  although  the  relative  speed  was  not  exactly  known  because  there 
•were  many  difficulties  in  the  way,  yet  the  fact  was  established  that  in- 
creasing the  sectional  area  had  greatly  increased  the  speed.  He  had 
tried  to  determine  the  effects  of  induction,  &c.,  on  the  speed  of  the  elec- 
tric wave;  not  only  had  the  inductive  effect  to  be  taken  into  considera- 
tion, but  also  the  absorption  of  electricity  by  the  surfaces  of  the  dielectric, 
and  these  influences  were  ever  changing  by  heat  and  by  the  charging  of 
the  wire  to  such  an  extent  that  approximate  results  only  were  obtain- 
able, which,  however,  were  sufficiently  near  for  all  practical  purposes. 
The  absorption  of  electricity  by  the  surface  of  the  dielectric  required 
time,  and  therefore  cables  of  such  length  and  dimensions  as  would 
only  work  slowly,  suffered  more  from  this  absorption  than  shorter  and 

•  From  Uw  Jour,  of  the  Sodoty  of  Arts,  No.  382. 
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quicker  ones.    The  retardation  of  the  wave  in  a  cable  was  caiiBed  by 
the  lateral  induction  absorbing  part  of  the  electricity  intended  to  gire 
the  signal  through  the  line,  and  until  this  charge  approached  the  maxi- 
mum the  current  at  the  distant  end  would  be  weak.     If  two  cables 
were  made,  the  one  with  an  iron  and  the  other  with  a  copper  conduct- 
ing wire  inside  the  gutta  percha,  all  other  things  remaining  the  same, 
the  former  would  have  as  much  induction  as  the  latter,  because  this 
had  reference  only  to  the  surfaces  of  the  dielectric.    As  the  iron  wire 
would  only  conduct  at  one-quarter  the  speed  of  the  copper,  it  would  re- 
quire, with  a  given  electro-motive  force,  four  times  as  long  to  transmit  a 
given  current.    The  electricity  would  require,  in  the  case  of  the  iron 
wire  cable,  four  times  as  long  to  charge  the  gutta  percha,  by  lateral  in- 
duction, as  the  copper  wire  would,  consequently  such  a  cable  would  have 
only  one-quarter  the  speed  of  the  other.    Were  it  possible  to  compress 
twice  as  much  copper  into  the  same  diameter,  and  so  double  the  con- 
ducting power  without  increasing  the  inductive  surfaces,  the  speed 
would  be  immediately  doubled.    This  was  not  possible,  and  the  effect 
could' only  be  obtained  by  increasing  the  sectional  area  of  the  wire; 
increasing  this  four  times,  doubled  the  interior  surface  of  the  gutta 
percha,  which  was  the  chief  inductive  surface,  and,  leaving  out  of  con- 
sideration for  a  moment  the  exterior  surface,  the  conducting  power 
would  be  quadrupled  while  the  induction  was  only  doubled;  hence 
there  would  be  a  gain  in  speed  of  from  1  to  2.    But  there  was  more 
still  than  this  gained ;  first,  suppose  the  diameter  of  the  small  wire  to 
be  unity,  and  the  thickness  of  the  gutta  percha  covering  also  unity, 
the  exterior  surface  of  the  gutta  percha  would  be  3,  and  the  combined 
surfaces  of  the  gutta  percha  would  be  3  +  1  =  4.    In  the  second  case, 
where  the  copper  wire  was  doubled  in  diameter,  and  quadrupled  in 
weight,  there  would  be  two  for  the  inner  surface  of  the  gutta  percha, 
and  four  only  fur  the  outer  surface,  instead  of  six — collectively,  six 
instead  of  eight.    Hence  doubling  the  diameter  more  than  doubled  the 
speed.    The  third  gain  from  the  large  wire  was,  that,  having  a  higher 
speed,  there  was  less  time  for  the  absorption  of  electricity,  and,  con- 
sequently, the  disturbance  and  retardation  from  this  cause  were  less. 
Having  a  current  of  four  times  the  power  entering  the  cable,  and  the 
leakage  being  less  in  proportion  to  it,  the  current  received  at  the  dis- 
tant end  would  be  more  than  four  times  as  powerful,  and  much  more 
regular;  the  apparatus  would  be  less  frequently  interrupted  for  adjust- 
ment, and  would,  consequently,  work  without  intermission  for  a  much 
longer  period  than  the  smaller  wire.    Mr.  Walker  had  alluded  to  the 
'  Atlantic  cable,  and  stated,  in  proof  of  the  suflSciency  of  the  diameter 
of  the  copper  wire,  the  fact  that  a  single  element  of  water  battery 
gave  a  current  perceptible  at  the  other  end.    He  (Mr.  Varley)  con- 
tended that  this  proved  nothing  as  to  its  ability  to  transmit  intelligible 
signals.    In  an  Atlantic  cable  we  must  have  not  only  a  wire  capable 
of  giving  currents  and  signals,  but  of  giving  such  currents  and  signals 
as  should  overcome  the  friction  and  inertia  of  the  apparatus  used  for 
indicating  them;  these  currents  must  be  so  powerful  and  constant, 
thaty  when  the  philosopher  had  left  the  cable  to  the  ordinary  manipu- 
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lator,  the  currents  should  not  flactuate  so  mnch  as  to  interrupt  the  in- 
telligibility of  the  communications.  The  current  must  have  such  force, 
that  the  varying  friction  of  the  apparatus  should  not  materially  in- 
fluence the  recording  of  signals.  In  the  Atlantic  experiment  these 
diflSculties  were  overcome  to  a  great  extent  by  a  most  ingenious  little 
instrument — Professor  Thompson's  reflecting  galvanometer.  In  this 
instrument  the  only  friction  was  that  of  a  single  thread  from  a  silk 
cocoon,  supporting  a  very  short  magnetic  needle,  only  J  of  an  inch  in 
length,  which  carried  a  small  mirror  made  so  light  as  to  weigh  only  a 
grain  or  two.  The  mirror  reflected  back  through  a  lens  a  ray  of  light, 
and  thus  without  impeding  its  free  action,  or  adding  to  its  friction,  a 
long  but  imponderable  arm  was  added  to  the  needle  to  magnify  its  mo- 
tion. This  little  needle  was  rendered  more  or  less  nearly  astatic  by 
placing  a  large  magnet  under  it  to  neutralize  the  earth's  magnetism, 
and  thus  a  nearly  astatic  instrument,  sufficiently  rapid  in  action  from 
its  small  dimensions,  sufficiently  sensitive  by  its  long  imponderable  arm 
(or  ray  of  light),  sufficiently  free  from  friction  by  being  suspended  from 
a  filament  6i  silk,  was  obtained,  and  by  it  the  faint  signals  through  the 
cable  were  rendered  visible.  These  signals  were  watched  by  a  clerk, 
and  recorded  by  hand  on  a  Bain's  printing  machine.  He  (Mr.  Crom- 
well Varley)  felt  that  sufficient  credit  had  not  been  given  to  Professor 
Thompson  for  this  instrument,  without  which  the  Atlantic  cable  would 
never  have  transmitted  a  single  message,  and  the  world  would  not  have 
had  this  great  experiment  to  guide  them,  as  there  would  have  been  no 
means  of  ascertaining  whether  the  cable  had  reached  the  bottom  of 
the  Atlantic  without  parting.  Such  an  instrument,  however,  was  not 
calculated  to  meet  the  requirements  of  a  commercial  undertaking,  be- 
cause the  reflected  spot  of  light  was  difficult  to  follow  with  the  eye  for 
any  length  of  time,  and  was  often  recorded  by  the  manipulator  incor- 
rectly. The  current  must  have  sufficient  force  to  record  itself.  With 
regard  to  the  insulating  properties  of  gutta  percha,  when  pure  and 
free  from  moisture  he  had  found  it  to  rank  among  the  best  dielectrics, 
but  this  was  not  the  condition  of  the  gutta  percha  used  on  cables, 
which  appeared  to  be  porous  and  to  contain  moisture.  When  the  gutta 
percha  was  sufficiently  heated  to  free  it  from  this,  there  was  great  dan- 
ger of  altering  its  character,  and  rendering  it  liable  to  become  brittle 
and  to  crack.  In  the  Atlantic  cable,  even  before  it  had  been  put  un- 
der water,  the  loss  of  current  by  leakage  was  so  considerable  that  less 
than  one-third  of  the  original  current  only  reached  the  distant  end. 
Were  the  loss  constant  in  quantity  it  would  not  so  much  matter,  but 
wherever  the  current  escaped  through  moisture,  there  was  polarization 
and  ever-varying  resistance  at  the  leaky  spot.  As  an  example,  he 
would  quote  one  of  many  similar  cases  that  had  come  under  his  notice. 
In  one  of  the  London  and  Liverpool  wires,  there  was  a  defect  in  the 
Kilsby  tunnel,  caused  by  a  filament  of  wood  in  the  gutta  percha,  which 
was  wet  at  this  spot.  This  leak  gradually  got  worse  and  worse,  and 
sometimes  offered  a  resistance  equal  to  ten  miles  of  the  line  composing 
the  circuit,  and  at  other  times,  especially  after  the  continuous  passage 
of  a  positive  current  for  some  length  of  time,  it  offered  a  resistance 
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equal  to  more  than  a  thousand  miles  of  the  circnit.  The  fault  iru 
situated  nearly  half  way,  roughly  speaking,  100  miles  from  the  end, 
and  when  it  offered  a  resistance  of  only  10  miles,  j\  only  of  the  cur- 
rent from  London  reached  Liverpool,  assuming  the  rest  of  the  line 
perfectly  insulated.  When  the  fault  from  polarization,  &c.,  offered 
1000  miles  resistance,  the  current  which  reached  Liverpool  was  }  J  of 
that  which  left  London ;  these  fluctuations  sometimes  took  place  in  a 

E  1 
second  of  time.    The  formulae  for  such  a  case  was  e  b  , ,  where  e 

was  the  current  received  at  the  distant  end,  e  the  current  leaving  the 
original  station  (London),  I  the  resistance  of  the  leak,  and  y  the  re- 
sistance of  the  line  between  the  leak  and  the  receiving  station.  Now 
in  the  former  case,  the  current  was  amply  powerful  enough  to  work 
the  instruments,  and  no  inconvenience  would  have  been  experienced 
had  the  fault  remained  constant,  but,  on  the  contrary,  it  was  always 
varying  in  force,  and  to  such  an  extent  that  it  was  impossible  to  work 
the  line  though  only  200  miles  in  length*  Thus  it  would  be  seen  that, 
leaving  out  of  the  question  induction,  and  its  consequent  diminution 
of  speed,  a  conductor  of  sufficient  size  must  be  had  to  cause  these  leaks 
to  bear  only  a  small  proportion  to  the  current  transmitted,  in  order 
that  the  received  signals  might  be  sufficiently  regular  and  equal  in 
force  to  record  themselves  with  certainty  and  ease.  Unless  these  con- 
ditions were  attended  to,  the  cable,  as  a  commercial  undertaking,  would 
inevitably  fail.  With  regard  to  the  rapidity  of  conduction  of  the  elec- 
tric current,  his  opinion  was  that  the  current  began  to  flow  from  the 
distant  end  immediately  after  the  near  end  was  connected  to  the  bat- 
tery. Electricity  showed  no  signs  of  compressibility  or  elasticity,  and 
was  without  inertia.  Suppose,  for  a  moment,  that  a  cable  was  divided 
into  several  portions,  each  of  which  was  without  appreciable  resistance, 
but  separated  from  the  next  portion  by  a  given  resistance,  the  first  por- 
tion, on  coming  in  contact  with  the  battery,  would  be  instantly  charged, 
and  as  instantly  would  begin  charging  the  next  portion,  but  to  a  lower 
degree  than  itself ;  this  second  portion  as  instantly  charged  the  third 
portion,  to,  of  course,  a  still  lower  degree ;  and  this  the  next,  and  so 
on  to  the  end.  By  careful  reasoning  on  the  known  laws  of  electricity 
he  had  come  to  the  conclusion  that  the  current  began  to  flow  out  of 
the  distant  end  instantly,  but  so  feebly  at  first  that  the  most  delicate 
instruments  failed  to  show  it.  Before  concluding,  he  would  draw  at- 
tention to  the  unhappily  chosen  terms  "  quantity  "  and  "  intensitj." 
What  in  England  was  generally  understood  by  "  quantity,"  was  in 
Germany  termed  intensity  or  I.  What  in  England  was  termed  **  in- 
tensity "  or  tension,  was  the  electro-motive  force ;  in  other  words,  the 

I  =  — ,  where  l  represented  the  power  of  the  current  to  decompose  a 

given  quantity  of  an  electrolyte,  E  the  electro-motive  force  of  the  cur- 
rent, and  R  the  resistance  of  the  circuit.  These  terms  had  unfortu- 
nately led  many  into  error,  more  especially  the  word  ^'intensity.'' 
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Mr.  0.  W.  Siemens  agreed  with  much  that  had  been  said  in  the  pa- 
per.   He  was  decidedly  in  favor  of  a  large  conductor  of  the  very  best 
specific  conducting  power;  and  had  maintained  from  the  first  that  the 
conductor  of  the  Atlantic  cable  was  totally  inadequate.     When  he 
read  a  paper  last  year  before  this  Society,  he  had  expressed  the  laws 
by  which  the  proportion  of  an  electric  cable  should  be  regulated  for 
a  given  length  by  a  simple  formula ;  and  he  thought  that  a  mathema- 
tical expression  properly  explained  was  preferable  to  an  explanation 
ia  words  only,  even  for  a  popular  assembly  like  the  present,  because 
it  combined  all  the  elements  to  be  taken  into  consideration.    He  did 
not  agree  with  Mr.  Varley  that  an  electric  wave  on  entering  a  sub- 
merged cable  at  one  end  presented  itself,  in  however  slight  a  degree, 
instantaneously  at  the  other.    The  laws  of  induction  and  conduction, 
as  he  understood  them,  were  directly  opposed  to  such  an  assumption; 
and  in  his  own  experience  he  had  certainly  never  observed  any  indica- 
tion of  it.    The  line  expressing  the  relative  amount  of  charge  at  dif- 
ferent points  of  the  electric  wave  in  the  conductor,  was  expressed  not 
by  a  dynamical  curve,  as  Mr.  Varley  had  shown  it,  but  by  a  straight 
line,  terminating  abruptly  upon  the  horizontal  line  which  represented 
the  conductor.    Another  portion  of  the  paper  dealt  with  the  complete 
metallic  circuit  in  submarine  conductors,  which  it  was  generally  un- 
derstood had  been  first  proposed  by  his  (Mr.  Siemens')  brother.    Mr. 
Siemens  could  not  agree  with  the  views  expressed  by  Mr.  Varley,  and 
by  several  others  who  had  lately  written  in  the  scientific  journals  upon 
this  subject.    Some  of  them  seemed  to  lose  sight  entirely  of  the  most 
essential  condition,  namely,  that  the  two  conductors  were  to  be  em- 
bedded in  the  same  insulating  medium.    His  brother  had  never  for  a 
moment  assumed,  as  seemed  to  be  supposed,  that  lateral  induction  be- 
tween the  two  conductors  constituting  the  circuit  would  be  obviated. 
On  the   contrary,  it  would  be  rather  increased  on  account  of  the 
greater  resistance  of  the  metallic  circuit.    But  it  was  maintained  that 
the  charge  between  the  conductors  and  the  larger  surface  of  the  sheath- 
ing would  be  nearly  entirely  obviated ;  that  the  working  of  one  me- 
tallic circuit  in  a  multiple  cable  (which  his  brother  had  chiefly  in  view) 
would  not  disturb  the  electrical  equilibrium  of  the  other  conductors ; 
that  the  losses  by  leakage  would  be  reduced,  enabling  him  to  reduce 
also  the  area  of  the  conductor,  and  thereby  also  the  lateral  induction 
between  them ;  that  the  metallic  circuit  was  not  affected  by  magnetic 
storms ;  and,  finally,  that  considerable  advantage  could  be  obtained 
by  the  mutual  acceleration  of  the  positive  and  negative  currents  by 
Volta  induction.    So  long  as  a  single  conductor  could  satisfy  the  pub- 
lic demand  for  messages,  the  advantages  of  a  metallic  return  wire 
would  probably  not  warrant  the  additional  expense,  but  wherever  sev- 
eral conductors  became  necessary,  the  advantage  of  working  through 
metallic  circuits  would  be  very  great.    Mr.  Varley's  illustration  of 
surrounding  the  one  conductor  by  the  other  (in  the  form  of  a  tube) 
did  not  meet  the  case,  because  the  tubular  conductor  possessed  the 
very  condition  which  it  was  intended  to  avoid,  namely,  an  extended  in- 
ductive surface  both  against  the  inner  conductor  and  the  outer  sheath- 
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ing.  Mr.  Siemens  had  only  one  other  point  to  remark  upon,  and  that 
•was  of  an  historical  nature.  Mr.  Varley  had  stated  that  Mr.  W.  Sie- 
mens had  first  employed  gutta  percha  coated  wires  in  Prussia  in  1850, 
where  he  had  observed  the  phenomena  of  induction  also.  It  was,  how- 
ever, in  1847  when  the  first  gutta  percha  coated  line  wire  was  laid  down 
successfully  near  Berlin ;  and  he  (Mr.  Siemens)  exhibited  specimens  of 
it,  and  explained  the  phenomena  of  charge  which  had  been  observed, 
before  this  Society  in  1848.  He  might  also  observe  that  the  state- 
ments which  had  been  circulated,  that  the  gutta  percha  coated  wire, 
as  first  prepared  in  Prussia,  had  proved  an  entire  failure,  were  very 
unfair  towards  his  brother.  These  wires  had  been  coated  in  the  same 
manner  as  they  were  at  the  present  day,  although  it  must  be  admitted 
that  the  quality  of  the  gutta  percha  employed  was  very  inferior.  These 
lines  had,  however,  done  good  service  for  four  or  five  years,  when  they 
began  to  fail ;  some  of  them  had,  however,  lasted  much  longer,  and 
some — covered  with  lead — were  actually  in  use  to  the  present  day. 
He  did  not  think  that  a  much  more  favorable  result  had  since  been 
obtained  elsewhere. 

Mr.  Leonard  Wray  said  he  would  make  but  a  few  brief  remarks 
upon  some  of  the  points  under  discussion.  In  the  first  place  he  con- 
sidered that  the  paper  read  by  Mr.  Varley  was  a  very  valuable  and 
instructive  one,  for  which  all  present  must  feel  indebted  to  him.  Let 
the  ideas  brought  before  the  Society  that  evening  be  designated  aa 
mere  conjectures,  or  theories,  or  what  not,  still  he  ventured  to  difier 
from  Professor  Tyndall's  opinion,  that  Mr.  Varley  should  have  con- 
fined them  to  his  own  breast  until  he  had  fully  tested  and  proved  them 
practically,  inasmuch  as  Mr.  Varley,  by  giving  publicity  to  them  be- 
fore that  Society  had,  in  fact,  laid  them  before  the  whole  world  of 
science,  and  the  result  would  be,  that  instead  of  these  ideas  remain- 
ing stored  up  in  his  own  mind  alone,  to  be  worked  out  solely  by  his 
own  individual  energies,  there  would  now  be  many,  very  many,  minds 
brought  to  bear  upon  them,  and  to  assist  in  reducing  them  the  more 
speedily  to  the  test  of  practical  experiment.  The  next  point  he  would 
remark  upon  was  the  best  diameter  for  the  conductors  of  electric  tele- 
graph cables,  a  subject  which  was  so  very  much  discussed,  and  so  very 
much  disputed,  that  he  would  only  present  to  the  notice  of  the  Soci- 
ety  one  very  singular  and  significant  fact  bearing  upon  the  question. 
When  telegraph  wires  were  first  introduced  into  India,  Sir  W.  O'Shaugh- 
nessy  and  his  staflF  were  sadly  annoyed  by  the  continual  breakings  of 
their  wires,  caused  by  very  large  birds  alighting  upon  them.  To 
remedy  this  nuisance  that  gentleman  employed  very  thick,  strong 
wires  which  these  birds  could  not  injure ;  and  this  great  increase  in  the 
size  of  the  wires  brought  out  the  remarkable  fact  that  no  insulation 
whatever  was  necessary  at  the  posts  around  which  they  were  simply 
wound.  This  deserved,  he  thought,  to  be  recorded  in  such  a  discussion 
as  the  present.  The  third  and  last  subject  to  which  he  (Mr.  Wray) 
would  refer,  was  that  of  insulation.  Now,  the  substance  almost  uni* 
versally  used  as  an  insulating  material  was  gutta  percha ;  but  they 
irere  told,  and  many  of  them  knew  it  as  a  fact,  that  gutta  percha 
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absorbed  no  inconBideFable  quantity  of  electricity ;  indeed,  that  it  be- 
came, to  a  certain  extent,  saturated  with  it.  Such  being  the  case,  it 
must  be  evident  that  gutta  percha  was  by  no  means  a  perfect  insula- 
tor, for  he  held  it  as  an  axiom,  that  no  really  good  ana  perfect  insu- 
lator would  absorb  electricity.  The  greater  the  quantity  of  electricity 
absorbed  by  the  insulating  material  used,  the  greater  would  be  the 
retardation  of  the  current.  Hitherto,  then,  a  substance  had  been  em- 
ployed which  was  very  far  from  perfect,  and  all  calculations  had  been 
based  upon  its  known  insulating  properties;  but  if  they  had  a  superior 
— a  very  much  more  perfect  insulating  material — ^would  it  not  be  pos- 
sible to  construct  cables  with  a  far  less  quantity  of  that  material  than 
gutta  percha  ?  He  thought  so,  and  he  moreover  believed  that  such  an 
insulating  material  as  he  had  spoken  of,  would,  very  probably,  be  soon 
discovered. 

Mr.  S.  Alfr£d  Varlet  said  he  had  but  little  to  reply  to,  as  no  at- 
tempt had  been  made  to  refute  the  views  he  had  brought  forward.  He 
was  unable  to  follow  Mr.  0.  V.  Walker  throughout,  and  he  did  not 
clearly  see  the  direction  in  which  his  views  tended.  Mr.  Walker  ap- 
peared to  object  to  the  statement  made,  that  there  was  a  difference 
between  an  ordinary  Leyden  jar  and  a  submarine  circuit ;  yet  he  ad- 
mitted that  the  conductor  united  the  inner  and  outer  coatings  of  a 
submarine  ^ire  when  regarded  as  a  Leyden  arrangement,  and  that 
the  resistance  it  opposed  was  the  only  thing  which  prevented  the  free 
flow  from  the  one  to  the  other ;  now  he  (Mr.  Varley)  thought  this  was 
a  most  important  admission,  for  upon  it  depended  the  reason  why  a 
large  wire  conducted  more  rapidly  than  a  smaller  one,  and  this  was 
no  longer  a  theory,  but  an  ascertained  fact.  If  there  were  no  differ- 
ence between  a  submarine  wire  and  an  ordinary  Leyden  jar,  and  if  a 
submarine  circuit  had  to  be  charged  statically  to  saturation  before  sig- 
nals passed,  as  was  stated  to  be  the  case  by  the  advocates  of  the  small 
wire  system,  then  it  would  be  clear  that  as  the  greater  the  sectional 
area,  the  larger  the  Leyden  arrangement  would  be,  there  would  be 
more  retardations  with  larger  conductors,  as  more  electricity  would  be 
required  to  charge  them.  He  maintained  that,  in  practice,  a  subma- 
rine circuit  was  not  charged  to  saturation ;  the  degree  to  which  it  was 
charged  statically  depended  upon  the  relative  balance  between  the 
conditions  which  favored  induction  and  conduction ;  if  the  conditions, 
as  had  been  stated  in  the  paper,  favored  condaction,  there  would  be 
less  statical  charge,  and  a  greater  proportion  of  the  electrical  impulse 
would  be  directed  forward,  and  signals  would  be  obtained  more  quickly. 
He  fully  concurred  in  all  the  views  expressed  by  Professor  T^dall, 
and.  quite  agreed  with  him  as  to  the  desirableness  of  searchmg  for 
&cta  with  aotual  submarine  circuits  of  varying  dimensions ;  but  when 
these  were  not  at  command,  he  thought  we  should  not  wait  for  such 
favorable  conditions  fOr  experimenting,  but  should  endeavor  to  obtain 
the  best  substitute  we  could.  Moreover,  if  it  were  possible  to  obtMn 
all  the  Gonditions  which  submarine  drcuits  presentc^i  in  our  own  pri- 
vate laboratories,  this  would  be  a  positive  advantage,  for  the  whole 
being  under  immediate  ooounand^  and  not  disturbed  i»  any  way  by 
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atmosplterio  ot^osefl,  more  or  less  defeetiye  inBvlationy  or  other  di8tai1>> 
ing  influences  always  occurring  more  or  less  in  practice,  we  should  be 
enabled  to  trace  out  principles  more  clearly  and  have  fewer  Bourees  of 
error  to  eliminate.  Mr.  Siemens,  when  considering  the  question  of 
the  complete  metallic  circuit  ver9u%  the  earth  for  one-half  of  it,  ob> 
jected  to  the  fairness  of  the  diagram  in  which  one  of  the  conducton 
was  made  into  a  tube.  This  diagram  was  introduced,  as  was  stated  in 
the  paper,  as  an  exaggeration,  simply  to  show  the  fallacy  of  the  prin- 
ciple ;  and  although,  as  was  stated  by  Mr.  Siemens,  the  wires  would 
not,  when  side  by  side,  present  as  much  surface  to  induction  as  an  or- 
dinary circuit,  yet  it  must  be  borne  in  mind  that  there  would  be  just 
twice  the  resistance  of  that  which  would  be  opposed  when  the  earth 
was  employed  for  one-half  of  the  circuit,  and  this  would  more  than 
counterbalance  the  lessened  surface  exposed  to  induction.  He  agreed 
generally  with  the  remarks  made  by  Mr.  Wray.  There  was  no  doubt 
that  with  large  conductors  imperfect  insulation  was  less  felt,  but  the 
result  in  Sir  W.  O'Shaughnessy's  case  was  probably  not  altogether 
due  to  the  size  of  the  conductor,  for  it  must  be  remembered  that  the 
climate  was  very  hot  and  dry.  As  a  practical  fact,  he  (Mr«  Yariey) 
would  state  that  when  in  the  Crimea  they  never  obtained  what  tele- 
graphists termed  a  '^  perfect  earth."  In  the  submarine  circuit  between 
vama  and  Constantinople,  contact  with  the  earth  was  made  by  con- 
necting a  wire  to  the  iron  sheathing  of  a  piece  of  the  cable,  more  than 
a  quarter  of  a  mile  in  length,  which  was  buried  in  the  earth,  and  passed 
through  the  British  Embassy  grounds,  yet,  notwithstanding  this  exten- 
aive  surface,  in  hot  weather  he  found  the  earth,  to  use  a  telegraphie 
expression,  very  far  from  ^^  perfect,"  and  he  remedied  this  by  carry- 
in^a  wire  out  into  the  Bosphorus. 

The  Chairman  said,  before  proposing  the  usual  vote  of  thanks,  he 
would  express  his  opinion  of  the  result  of  the  discussion  that  evening. 
They  had  advanced  very  little  in  practical  knowledge  since  the  failure 
of  last  year  with  the  Atlantic  cable ;  but  the  proper  way  of  doing  bo 
was  to  follow  the  course  pointed  out  by  Professor  TyndalL  At  the 
same  time  he  thought  it  was  well  that  theories  should  be  adyanced 
with  a  view  to  set  men  thinking ;  but  the  professor  no  doubt  meant 
to  pay  Mr.  Yariey  the  compliment  that  his  knowledge  of  this  matter 
would  be  better  applied  to  the  practice  than  the  theory  of  the  subjeet 
But  Mr«  Yariey  was,  in  fact,  doing  what  had  been  asked  of  him ;  and 
it  was  only  owing  to  some  delay  in  the  completion  of  an  elaborate  in- 
strument that  he  was  not  able  to  lay  before  them  the  results  of  actaal 
experiment.  The  e$^erimentum  eruci»  was  what  they  really  wanted; 
wires  of  different  conducting  powers  tested  against  each  other,  and 
the  results  ascertained  by  the  best  class  of  instruments,  and,  he  would 
add,  by  a  variety  of  experimenters.  Ue  found  that  electricdans  still 
remained  true  to  their  colors,  in  the  absence  of  poeitiye  results  one 
way  or  the  other.  His  friend  Mr.  Walker  still  adhered  to  the  small 
wire,  whilst  others  appeared  as  the  consistent  advocates  of  a  large 
wire  as  the  best  conducting  medium*  In  this  country,  such  opportu- 
luties  were  presented  for  experiment  upon  a  large  scale,  tliat  they 
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had  nothing  to  fear  from  theory;  and  he  hoped  such  experiments 
tronld  be  made  as  would  solye  many  of  the  points  upon  which  so 
much  diversity  of  opinion  now  prevailed.  He  would  now  propose  a 
vote  of  thanks  to  Mr.  Yarley  for  his  able  and  interesting  paper. 


Tor  the  Joanoua  of  tlM  Tnuiklln  InfUtnto. 

Pariieulare  and  Performance  of  the  U.  S.  Steamer  Wyoming. 

The  above  named  steam  sloop,  the  first  finished  of  seven  ordered  to 
be  built  by  Congress  in  1857-'58,  returned  on  the  6th  of  Sept.,  1859, 
from  atrial  trip  of  two  weeks  duration,  of  which  one  week  was  passed 
at  Charleston,  to  which  port  she  went  by  order  of  the  Honorable  Sec- 
retary of  the  Navy. 

The  Wyoming* 8  hall  was  oonstructed  at  the  Philadelphia  Navy 
Yard,  under  the  supervision  of  Francis  Grice,  Esq.,  by  whom  she  was 
designed. 

It  has  the  following  dimensions,  vis :— 


Hull.— 

Length,  Vitlet  to  taflrail, 

•                      • 

938  feet 

9  inches. 

**       on  gao  deck. 

• 

809 

H 

9 

M 

**       between  perpendienlers. 

•                      • 

198 

M 

6 

M 

<*       of  keel  from  beck  pert  of  forward  stern  poet, 

188 

it 

Width  of  beam  molded> 

•                      • 

83 

M 

8 

«< 

••          "      extreme, 

• 

88 

M 

Depth  of  hold. 

•                                                a 

15 

M 

10 

M 

under  berth  deck. 

• 

8 

M 

10 

U 

8pace  allotted  to  machinery,  comprised  between  two  wooden 

water  tight  balkbeads. 

•                                                . 

60 

« 

8 

M 

Draft  of  water  loaded,  forward. 

• 

IS 

U 

7 

M 

**              ••        aft,     . 

•  .                                              • 

18 

M 

8 

U 

Displacement, 

1475  tons. 

Area  of  immersed  midship  secUon, 

891  sq.  feet. 

Tonnage  (castom-house  measurement). 

997  tons. 

Oarries  three  months  provisions,  six 

months  stores. 

Bpaim  ahd  Sails.— Btrqoe  rig.— 

Foremast  above  deck. 

.                  • 

64  feet. 

Main  mast        *« 

69 

<« 

Mizen    «          «« 

,                  , 

68 

•< 

Fore  and  main  topmast. 

36 

M 

Miaen 

•                                                 a 

85 

«« 

Bowsprit  ontb(>ard, 

86 

«< 

Jibboom,         .                       » 

,                                                , 

26 

*« 

Bpanker  boom,           , 

60 

M 

Area  of  sails, 

9706  sq.  feet 

AaMAMllTT.— 

t  1 1-tnch  pivot  guns  and  carriages. 

4  83.inch  gnns            »            •« 

Weight  of  gnns  in  all. 

40  Ions. 

"         ammunition  for  guns. 

dO    " 

The  machinery  was  designed  and  constructed  by  Messrs.  Merrick 
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&  Sons,  of  Philadelphia.  The  requirements  of  the  Navy  Department 
for  the  vessels  of  this  class  were  stringent,  and  calculated  to  draw  oat 
the  best  talent  of  the  country  in  their  execution.  The  result  of  the 
trial  of  this  ship  shows  that  Mr.  Toucey*s  efforts  to  increase  the  effi- 
ciency and  economy  of  the  United  States  Navy,  have  been  effectuaL 
The  guarantees  required  of  the  contractors  for  this  and  the  other 
vessels  of  the  same  class,  were  briefly  as  follows: — 

1st,  That  the  weight  of  all  the  machinery,  spares,  tools,  water  in 
the  boilers,  and  coal  for  five  days  maximum  steaming,  should  not  ex- 
ceed 406  tons  (of  2240  pounds). 

2d,  That  the  engines  should  be  capable  of  making  80  turns  per 
minute. 

8d,  That  the  machinery  should  be  capable  of  developing  1000  horse 
power  by  indicator. 

4th,  That  the  consumption  of  coal  per  indicated  horse  power  per 
hour,  should  not  exceed  a  certain  rate  (in  the  case  of  the  Wyoming 
2*9  pounds). 
All  the  ships  were  to  be  provided  with  a  surface  condenser. 
The  principal  dimensions  of  the  machinery  for  this  ship  are  given 
below. 
EvoiVKS.— -Two  hortfontal  doable  pUtoa  rod,  diroct-acting  engines.— 

Cylinders,  diameter,  .  .4  feet    S  inches 

*<         stroke  of  piston,  •  •  S    «'      6     •' 

Crank  shaft,  diameter,  .  .  .  ll|  <* 

Shafting,  ^         .  .  .  10     «< 

Fresh  water  air-pumps  (two)  diameter,  each,  .  11** 

"  "         stroke,  .  .  «     «      6     « 

Salt  water  circulating  pomps  (two)  diameter,  •  10    *■ 

»•  ♦*  •♦        stroke,  »     ••      6     " 

Condenser— sarfaoe,  •  SOOO  sq.  ft. 

Number  of  tubes  (brass),  .  SOOO. 

Diameter      •*       •  .  .  '  Of  « 

Length        **  .  .  «        6    <« 

Having  its  tabes  secured  at  both  ends  in  tube  sheets,  one  of  which  is  fast,  the  other 
free  to  move  with  the  expansion  of  the  tubes. 

The  engines  have  slide  valTes,  and  independent  cut-off  TaWea  sliding  within  and  upon 
them,  which  may  be  adjusted  at  pleasure,  while  in  motion,  to  cut  off  between  6  and  tl 
inches  from  commencement  of  stroke.    They  are  driven  by  links  from  the  cross-heads. 

The  crank  shaft  bearings  are  four  in  number :  the  after  one  24  ins. 
long,  the  two  middle  ones  18  inches  each,  and  the  forward  one  16  ins. 
They  are  in  four  pieces  each,  chambered  to  allow  of  the  passage  of 
water  around  without  touching  the  wearing  surfaces.  Each  piece,  or 
all,  may  be  removed  without  moving  the  crank  shaft.  The  upper  and 
lower  pieces  are  not  keyed  up,  but  simply  slipped,  when  raised  or  low- 
ered  to  overcome  the  wear.  The  cap-bolts  being  horizontal,  take  the 
direct  strain.  The  eccentrics  and  link  motions  are  between  the  engines. 

The  propeller  shaft  is  covered  with  brass^  where  it  parses  through 
the  deadwood,  and  revolves  in  lignum-^vitse  bearing  busheSy  7  feet  6 
inches  in  total  length. 

The  thrust  is  taken  either  on  spherical  steel  rollerSi  or  on  the  nsuI 
collar  thrust,  as  may  be  preferred. 
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The  engines  driye  the  line  of  shafting  b^  a  dntch  eonpUng  haying 
four  steel  faces.  This  may  be  disengaged  in  a  moment  Wnen  the  ship 
18  put  under  sail  alone. 

Space  oceapied  bj  engines  in  length  of  ship,  including 

pesMge  wayi  19  inchee  wide,  both  forward  and  aft,       16  feet  11  incheib 

BoiLiBS.— Three  of  Martin*!  rertical  tabular,  having  iron  iheUi  and  braee  tnbee,  placed 
two  on  one  side  of  the  ship  (of  which  one  consists  of  a  single  famaoe,  and  is  used  as 
an  anxiliary  or  **  donkey  **),  and  one  on  the  other  side,  facing  each  other,  with  a  fore 
and  aft  fire-room  between  them. 

Length  occupied  in  the  ship,  •  •  34  feet    9  inches* 

Breadlh,         *'  **  including  fire-room,  •      S9    "  * 

Depth,  exclusiTe  of  steam  drum,       •  •  10    <'     3    " 

^       inclusive  *«  10  feet  diameter,  .       14    •«      3    *' 

Fire-room,  length,      •  •  .  24    **  •    9    ** 

breadth,  .  .  .        S     «      6     « 

Surface  in  all  boilers,  •  7890  sq.  ft. 

Tubes,  number    *'  .  •  4280. 

"       length,  .  .  .  2     "      7t  " 

**       external  diameter,    *•  •  •  2    *' 

Grates,  number,  .        <  •  .14. 

**      breadth  (except  of  donkey,  which  is  2  feet  6  ins.),         3    ** 
"      length,  .  .  .  6     "   10    *« 

**       area,   .  .  .     242  sq.  ft. 

Smoke-pipe — one  telescopic  in  two  sections. 

«»        height,  when  up,  aboTo  deck,  .  40    ** 

«  «<  "         grate,    .  .      62    " 

«        diameter,  .  .  6    •*    10    «* 

•*         area,  .  .  3r»«7  sq.  ft. 

Least  area  between  tubes  in  all  boilers,  39*65    " 

PftOPBLLEB. — One  brass  true  screw.— 

Number  of  blades,  4* 

Diameter  of  screw,  .  •  .12  feet    3  inches. 

Pitch  «  .  .  .  19     " 

Length  "  .  .  .        3     ««      6    •* 

Weight  of  all  machinery,  spares,  dec,  and  water 

in  the  boilers,  •  •  227*6  tons. 

Coal  Bunkibs— Extending  over  the  boilers,  partly  over  the  engines,  and  hetwee« 
the  boiler*  and  engines,  leaving  only  a  passage  way,  in  which  are  placed  the  hand 
pump  and   donkey  pump. 

Co3rTBXTa*->I63  tons  anthracite — also,  forward  of  the  machinery  space  is  an  extra 
bulk  carrying  72  tdnt— making  235  tons  in  all. 

Peiformance. 
The  following  is  an  abstract  of  each  half  day's  performance  during 
the  trip  out  to  Charleston  and  badk.  On  the  outward  passage  the  en- 
gines were  rnn  at  easy  speed*  That  passage,  from  the  Capes  of  the 
Delaware  to  Charleston  bar,  was  made  against  a  head  wind  and  mode- 
rate head  sea,  in  59  hours  40  minutes  running  time ;  average  speed 
by  Massey's  patent  log,  9*8  knots  per  hour  the  whole  distance*  On 
the  homeward  passage  the  wind  was  favorable,  but  light,  for  24  hours; 
the  rest  of  the  time  ahead,  increasing  to  a  moderate  gal^  for  the  last 
10  hours  before  reaching  the  Capes.  Time,  46  hours  45  minuteQ  frofta 
the  Bar  to  Capes  of  the  Delaware ;  average  apeed  l^'S  kndts*  H^^hest 
iq^eed  uuder  steam  alone  for  one  hour,  11*5  kiioii.  Higheat  &r  six 
eoiuecatiye  hours^  11  knoty, 

••• 
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Pounds  of  cool  noed  in  outward  trip,  including  paitage  down 
the  Delaware  river,  of  which,  log  is  not  given  here,  being 
broken  bj  stoppages,  was,  •  •        111,140 

Pounds  of  ashes  thrown  overboard  in  all  was,  •  21,741 

Per  centage  of  ashes  to  coal,  •  .191  per  cent. 

Pounds  of  coal  used  in  homeward  trip,  •  •         121,240 

••  ashes  "  ••  .  •  81,766 

Per  centage  of  ashes  to  coal,'  .   18  per  cent. 

The  coal  and  ashes  were  both  earefultj  weighed. 

In  the  table  the  mean  horse  power  exerted  was  found  in  the  follow- 
ing manner.  A  large  number  of  diagrams  were  taken  daring  the  trip 
under  different  conditions  of  throttle,  cut-off,  pressure  and  Taeuum. 
Each  diagram  was  calculated  and  the  mean  pressure  found.  The  theih 
retieal  mean  pressure  due  to  the  boiler  pressure,  back  pressure  in  con- 
denser, and  point  of  cut-off  was  then  calculated,  and  the  ratio  found 
between  the  two  mean  pressures.  By  classifying  these  ratios  for  dif- 
ferent conditions  of  throttle,  considerable  uniformity  was  observed  to 
exist  in  the  results;  the  actual  mean  pressures  were  as  follows : 
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For  each  hour,  the  boiler  and  condenser  pressures,  cutoff,  and  tlirot- 
He  being  noted,  the  actual  mean  pressure  and  horse  power  were  found 
br  application  of  the  proper  ratio,  and  of  those  indicated  horse  powers 
the  mean  was  inserted  in  the  proper  column.  It  is  certain  that  the 
results  must  be  substantially  correct,  and  if  any  soiroboration  were 


Digitized  by  VjOOQIC 


Performanee  of  the  U.  S.  SUamer  Wyoming.  271 

needed  it  may  be  fonnd  in  the  diagram  gi^n  below,  which  was  taken 
under  conditions  about  the  same  as  the  arerage  of  the  homeward  trip, 
and  the  H.  p.  was  for  this  diagram  815*86,  and  for  that  of  the  after 
engine  at  the  same  time  825-44,  ^ving  for  both  640-8  H.  P.,  or  within 
8  H«  p.  of  the  mean  exerted  by  the  table. 

IvDicATom  DiAOEAMy  foHf urd  eogine,  taken  Sept  8d»  6*6  ▲•  m. 


Cat-off— 10*6  incliM. 
Revolotionfl  per  minute— 7S. 
Pretenre  of  iteam  in  boileni— 18  Ibi* 
Throttle  valve  wide  open. 


Yacuum  gaife-*Sl|  iachea. 
Temperatare  hot-well— 86^  P. 
Mean  preaanre— 14*76  Iba. 
Coal  per  h.  p^— 9*80  Iba. 


During  the  whole  trip  only  13  (ont  of  14)  furnaces  were  in  nse. 
The  greatest  number  of  revolutions  made  was  79 /^  per  minute  for  one 
hour.    The  highest  for  any  four  consecutive  hours  was  74  A. 

The  average  consumption  of  coal  for  688  H.  p.  was  18|  tons  per 
24  hours.  At  the  same  rate  to  make  1000  H.  p.  would  require  29^ 
tons.  The  engine  bunkers  therefore  hold  5}  days  coal  at  maximum 
steaming,  and  the  extra  bunk  2^  days  more ;  giving  the  ship  an  ave- 
rage  speed  at  sea  of  12*528  knots,  if  the  speeds  are  as  the  cube  roots 
of  the  powers.   In  other  words,  at  this  malimum  speed|  1  ton  of  coal 

12-528  X  24 
driyes  the  ship  — oqTo? — ===10*25  knots  distance,  and  the  bnnkera 

aflTord  a  supply  of  coal  to  perform  2410  geographical  miles.    At  the 
speed  averaged,  and  whicn  can  be  readily  maintained,  of  10-8  knots 

10*8x24 
per  hour,  one  ton' of  coal  drives  the  ship     ^^,,    =18-8  knots  dis- 
tance, and  the  bunkers  hold  coal  for  8240  geo^aphical  miles. 

The  coal  burnt  during  the  trial  was  Blackheath,  an  anthracite  of 
qualities  not  fbvorable  for  pushing,  being  by  no  means  a  free  burning 
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ooftl,  and*  raqmring  4  strong  draft  for  its  oomfamtioii.    And  althoagh 
free  from  clinker^  the  aahes  formed  a  very  large  per  oentage,  19  per 

cent. 

.  It  was  on  this  aceoant  only  that  the  machinery  deyeloped  on  the 
trial  trip  less  power  than  its  capacity,  the  coal  consumed  being  1716 
pounds  per  hoar  on  228  feet  grate,  or  7}  pounds  per  sq.  foot  per  hour. 

The  machinery  worked  with  great  smoothness  and  regularity,  no 
trouble  whatever  having  been  experienced  from  hot  journak  daring 
the  trip. 

The  boilers  were  not  blown  at  all  to  reduce  saturation.  The  slight 
increase  of  saturation  towards  the  end  of  the  trip  was  caused  by  the 
salt  water  added  to  make  up  for  leakages  around  stuffing-boxes,  &c. 
To  the  latter  cause  is  due  the  reduced  vacuum  during  a  part  of  the 
homeward  trip,  and  until  an  opportunity  was  afforded  in  the  Delaware 
river  to  put  in  fresh  packing. 

It  should  have  been  stated  that  the  steam  is  condensed  within  the 
tubes  of  the  condenser,  and  that  the  salt  water  is  forced  to  circulate 
between  and  around  them  in  a  direction  contrary  to  that  taken  by  the 
steam. 


To  the  Editor  of  the  Journal  of  the  Franklin  Inatitute. 

Sir  : — In  the  American  Railway  Times  of  September  10th,  ap- 
pears an  article  entitled' '^  Experiments  on  the  Strength  of  several 
kinds  0^  Building  Stones,"  stated  to  have  been  ^^read  before  the 
American  Institute  of  Architects,  by  Robert  G.  Hatfield,  Esq.,"  but 
the  Editor  omitted  to  add  ^^  copied  verbatim  from  the  Journal  of  the 
Franklin  Institute  for  March,  1858."— (See  Journal^  vol  35,  p.  158.) 


lor  ftlM  Jouma]  of  the  IHaUln  luUttita. 

Atmospheric  Electricity.    By  Jambs  P.  EflPT. 

It  has  not  yet  been  ascertained  by  electricians,  so  far  as  I  know, 
what  is  the  cause  of  atmospheric  electricity;  those,  however,  who 
have  studied  my  theory  of  storms  and  agree  with  me  that  there  is  an 
upmoving  current  of  air  in  the  centre  of  all  storms,  kept  up  by  eon- 
stant  evolution  of  latent  caloric,  as  the  vapor  condenses  by  the  ooll 
of  diminished  pressure  as  the  air  ascends  with  its  vapor  in  it,  will 
agree  with  me  that  it  follows  as  a  corollary  from  the  following  expe- 
nmeoBts,  that  eleetrie&y  must  be  yenerated  simply  by  the  upmotnng  cur^ 
rent  of  air  from  the  surface  of  the  earthy  especially  if  it  be  violent 
mougn,  as  it  frequently  is,  to  carry  up  drops  of  rain  with  it  to  a  great 
lidght. 

it  is  well  known  that  aU  bodies,  as  Dr.  Alex.  Palagi  of  Bologna 
says,  in  their  natural  state  give  signs  of  positive  electricity,  when  sepa- 
rating from  the  soil,  and  of  negative,  when  approaching  iu  In  ^e  2Sri 
volume  of  Geneva  Archives  of  Science,  pp.  286  and  882,  it  is  stated 
that  yol|»ioelli  caused  a  ball  of  metal  tf)  revolve  on  a  horiaontal  axis  of 
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glass/  at  a  distance  from  that  axis  one  metre  and  a  half,  and  con- 
nected by  means  of  a  copper  ribbon  ivith  a  Yolta's  conden8er---dnr* 
ing  a  demi-revolation  ascending,  detaching  it  when  descending — and 
m  four  demi-revolutions,  be  collected  positive  electricity  enough,  to 
make  the  straws  diverge  so  as  to  touch  the  interior  sides  of  the  electro* 
meter. 

When  the  connexion  was  made  with  the  ball  descending,  negative 
electricity  was  obtained. 

•  Now,  in  all  storms,  especially  where  floods  of  rain  descend,  there 
are^at  the  sides  and  under  those  parts  of  the  cloud  where  floods  of 
ndn  descend,  down-moving  currents  of  air,  and  this  will  account  for 
the  sudden  change  of  electricity  from  positive  to  negative  so  well  known 
to  all  observers.  Moreover,  as  there  are  thousands  of  up-moving  cur- 
rents of  air  every  day  nearly  all  over  the  earth,  this  theory  will  ac- 
count for  the  upper  air  being  almost  always  positively  electrified,  for 
a  body  cannot  be  removed  upwards  from  the  surface  of  the  earth  with- 
out becoming  positively  electrified,  and,  vice  versa,  a  body  cannot  de- 
scend towards  the  surface  without  becoming  negatively  electrified.  It 
would  be  well  to  examine  the  electric  state  of  the  air  in  the  belts  of 
high  barometer,  where  the  air  must  in  general  be  descending,  and 
also  in  the  anniUui  of  storms,  where  the  barometer  stands  above  the 
mean,  and  of  course  the  air  must  be  descending  there,  to  see  if  the 
electricity  is  not  sometimes  negative,  and,  if  so,  electricity  may  become 
a  means  of  predicting  storms. 


On  Embroidery  hy  Machinery.'^    Bj  Oeobgb  Wallis. 

(Continued  from  page  189.) 

The  original  machine,  as  devised  by  M.  Heilmann,  was  worked  by 
one  person,  but  had  this  feature  been  retained  the  economic  value  of 
the  invention  would  have  been  lessened.  It  was  only  by  extending 
the  size  and  capabilities,  improving  the  structure  of  the  parts,  without 
in  any  way  interfering  with  the  principle,  which  has  always  been  the 
same,  that  it  could  be  brought  into  successful  operation  as  a  paying 
mani:^acturing  agent.  In  Switzerland  the  original  form  is  still  re- 
tained for  cotton  embroidery,  and  found  to  answer  for  that  class  of 
work. 

From  the  time  of  its  first  introduction  into  England,  until  within 
the  last  two  or  three  years,  the  embroidering  machine  was  employed 
only  by  Messrs.  James  Houldsworth  &  Co.,  of  Manchester,  as  the 
successors  of  Mr.  Louis  Schwabs.  A  few  machines  are  now  used  by 
one  or  two  other  persons  at  Manchester,  but  the  great  mass  of  pro- 
ductions in  machine  embroidery  still  emanate  from  the  original  pro- 
prietors, who  have  some  twenty  machines,  more  or  less  actively 
employed. 

After  the  death  of  Mr,  Louis  Schwabe,  in  1845,  these  machines 
were  gradually  brought  to  bear  upon  ladies'  dresses,  and  during  1847 
and  1848|  at  which  period  I  was  actively  engaged  with  my  friends, 

•  rKMB  ttM  Jour,  or  ttM  Soefcty  or  Arti,  Ko.  88S. 


Digitized  by  VjOOQIC 


274  MecKanie%^  Fhjf$iciy  and  ChimU^. 

the  Mesc^rs.  Hoaldsworth,  in  the  deTelopment  of  the  capabilities  of 
the  machines  in  this  direction,  it  is  not  too  much  to  say  that  the  pro- 
ductions of  this  house,  by  mechanical  means  only,  did  much  to  foster 
and  keep  up  the  demand  for  embroidery ;  and  so  far  from  interfering 
with  the  hand  labor,  it  is  a  fact  that,  in  1849,  there  were  in  London 
alone  some  2000  persons  obtaining  their  living  by  embroidery  who 
had  never  done  so  before,  and  in  Scotland  and  the  north  of  Ireland 
some  thousands  of  females  were  employed  in  this  industry,  not  in  largo 
factories,  but  in  their  own  houses.  The  patterns  were  printed  in  out- 
line upon  the  merino  or  other  fabric  to  be  embroidered.  These  were 
distributed  by  traveling  agents,  and  were  afterwards  collected  by  them 
from  the  workers  after  the  embroidery  was  finished.  As  is  now  gene- 
rally known,  this  is  the  method  pursued  in  Scotland  and  the  north  of 
Ireland  in  the  production  of  sewed  muslins  and  tambour  work* 

The  advantages  of  the  embroidery  machine  over  hand  labor  lie 
chiefly  in  two  points. 

1.  The  rapidity,  accuracy,  and  excellence  of  work  in  the  prodnetJon 
of  repetitions  of  the  design  in  borders,  sprigs,  flounces,  and  trimmings 
for  dresses. 

2.  The  perfect  embroidery  of  a  pattern  on  each  side  of  the  &brie, 
as  in  the  case  of  window  curtains,  table  covers,  and  trimmings  for  up- 
holstery purposes. 

In  the  first  of  these  it  will  be  seen  that,  inasmuch  as  a  needle  eaa 
be  worked  at  every  inch  and  a  half  of  a  machine,  and  in  a  double  row, 
there  must  be  great  economy  in  the  execution  of  a  pattern  arranged 
so  as  to  repeat  at  every  inch  and  a  half  within  the  vertical  range  of 
the  embroidering  frame,  that  is  to  say,  within  the  action  of  the  pan- 
tagraph  in  its  command  over  the  rows  of  needles.  The  machine  is 
therefore  always  worked  at  the  greatest  advantage  when  the  fall  range 
of  needles  is  brought  into  operation  by  small  repeats,  and  at  the  great- 
est disadvantage  when  large  repeats  are  worked,  and  thus  a  certain 
number  of  needles,  or  rather  needle-holders  or  pincers,  are  idle.  Thus 
in  a  pattern  which  is  only  repeated  at  every  six  inches,  three  pincers 
would  be  idle  in  every  such  space  in  the  machine ;  and  my  own  im- 
pression is,  that  with  less  than  a  dozen  needles  at  work,  the  machine 
operates  at  a  loss,  or  at  least  that  there  is  no  gain  in  the  work,  except 
in  the  matter  of  a  double-sided  pattern.  The  usual  calculation  is  that 
with  less  than  eight  needles  the  work  is  executed  at  a  loss. 

This  is,  of  course,  one  of  the  disadvantages  of  the  machine  in  cer- 
tain classes  of  the  work ;  and  except  under  certain  peculiar  arrange- 
ments of  the  design,  there  was  alwavs  great  difficulty  in  competing 
with  hand  labor,  in  the  execution  of  tne  '^  collonade  "  fronts  of  ladies 
dresses  at  the  period  these  were  in  fashion.  On  the  contrary,  in  bor- 
dered and  flounced  dresses,  hand  labor  had  no  chance  with  the 
machine. 

As  may  be  supposed,  these  machines  presented  an  apparently  in- 
surmountable obstacle  in  the  execution  of  a  series  of  repeats  in  a 
curved  line,  which  a  few  years  ago  was  one  of  the  problems  yet  to  be 
solved.   Mr.  James  Houldsworth,  the  present  proprietor,  however,  has 
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OTerceme  ihm  difficulty  in  Boitable  fabrics,  by  constracting  an  em* 
broidering  frame  for  insertion  into  the  machine,  on  which  the  fabric 
being  stretched  upon  elastic  cross  pieces,  and  screwed  np  to  the  de- 
aired  cnnratnre,  the  design  is  embroidered  in  a  right  line,  bnt  when 
tbe  fabric  regains  its  original  position  on  removal  from  the  frame,  this 
Ime  becomes  a  cnrve,  the  reyerse  of  the  direction  in  which  it  was 
stretched. 

Embroidery  for  dresses  being  comparatively  ont  of  fashion,  the  ma- 
eliines  are  chiefly  used  at  the  present  time  for  famiture  fabrics,  snch 
as  window  curtains^  table  covers,  valences,  borderings,  and  goods  for 
foreign  markets,  of  which  there  are  before  yon  some  admirable  speci- 
mens, all  prodaced  by  Messrs.  James  Houldsworth  &  Co.,  of  Man- 
ehester. 

Some  of  the  capabilities  of  the  embroidering  machine  are  shown  in 
these  examples.  The  work  is  clear,  fine,  and  according  to  the  cha- 
racter of  the  design,  perfect  in  all  its  parts ;  whilst  the  advantage  of 
having  the  pattern  complete  on  both  sides  of  the  fabric  must  be  appa- 
rent to  every  one,  especially  in  table  covers  and  window  cnrtain  borders. 
Here  the  peculiar  action  of  the  machine  in  driving  the  needles  through 
at  a  perfect  right  angle,  and  returning  them  at  the  same  angle, 
becomes  of  great  value ;  not,  after  all,  that  the  two  sides  are  equally 
perfect,  yet  no  unpractised  eye  would  easily  detect  the  diiference. 
When,  however,  the  hand  embroiderer  attempts  this  kind  of  effect, 
the  amount  of  attention  required  to  execute  the  work,  with  even  a 
moderate  degree  of  preciaon,  renders  the  operation  any  thing  but  an 
economical  one. 

Ab  example  of  work,  as  applied  to  linen  and  cotton  fabrics,  not 
preyionsly  attempted  in  these  machines,  has  reached  me  to-day.  When 
the  operation  is  perfected  by  the  necessary  experience,  the  result  will 
no  doabt  be  satisfactory,  as  the  style  of  embroidery  is  well  adapted 
to  a  great  variety  of  articles  in  ladies'  dress. 

In  the  matter  of  design  as  applied  to  machine  embroidery,  it  must 
be  evident  that  there  are  certain  peculiarities  about  it  which  the  ar- 
tist, to  be  successful,  must  thoroughly  understand. 

The  repeats  of  the  pattern  must  all  be  either  one  inch  and  a  half 
wide,  or  multiples  of  that  width ;  that  is  to  say,  three,  four  and  a 
half  or  six  inches,  and  so  on.  The  vertical  range  may  be  said  to  be 
unlimited,  except  by  economy  of  production ;  for  by  means  of  the  roll- 
ers on  which  the  fabric  is  placed,  the  work  can.  be  carried  even  into 
stripes,  as  indeed,  has  been  done  when  necessary.  In  making  a  work- 
ing design,  the  length  of  stitch  has  to  be  carefully  kept  in  view,  and 
the  angle  at  which  the  thread  will  lie  when  the  work  is  seen  as  a 
whole.  In  hand  embroidery  this  is  also  a  condition,  but  in  that  great 
masses  of  these  stitches  may  be  brought  together,  which  is  a  pecu- 
liarity of  Eastern  embroidery,  and  the  effect  produced  by  the  contrast- 
ing angles  at  which  the  thread  is  inserted  is  often  very  remarkable, 
especially  when  different  shades  of  the  same  tint  or  color  have  been 
employed*  In  machine  embroidery  this  kind  of  effect  cannot  be  imi- 
toted  successfully  or  economically,  and  it  is  usual  to  keep  each  form 
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as  mach  as  possible  to  one,  or,  at  most,  two  series  of  stitehes.  Shaded 
effects,  however,  are  produced,  as  in  the  case  of  the  dress  embroidered 
for  Her  Majesty,  the  Queen,  by  dyeing  the  silk  with  a  graduated  tint 
or  shade,  by  which  the  thread  is  dark  at  one  end  and  gradually  becomes 
light  at  the  other  end.  Pleasing  effects  are  thus  produced  in  a  yery 
economical  manner,  eyen  in  what  are  called  self-colored  embroideries 
— ^say,  on  dark  green  merino,  embroidered  with  silk  shaded  from  dark 
to  light  green.  These  irregular  effects  of  light  and  shadow  are  not, 
however,  very  legitimate  when  viewed  artistically ;  but  for  this  the 
manufacturer  cares  quite  as  little  as  the  consumer.  If  the  thing  sells 
with  the  one,  and  ^'  looks  pretty  "  to  the  other,  that  is  enough  accord- 
ing to  the  art-creed  of  both. 

There  is  yet  another  point  which  in  the  smaller  patterns  it  is  of 
considerable  importance  for  the  designer  to  bear  in  mind.  Silk  at  40s. 
per  pound  is  too  costly  to  be  wasted,  therefore  it  is  desirable  that  each 
needleful  should  do  its  work,  and  that  no  fragments  should  remain  to 
cut  away  at  a  loss.  Hence  patterns  have  to  be  designed  to  the  needle- 
ful ;  and,  if  a  pattern,  however  excellent  in  the  abstract  it  may  be, 
consumed  one  needleful  and  36  inches  out  of  two  needlefuls  of  42  inches 
each,  it  would  be  considered  any  thing  but  sound  economy  in  machine 
embroidery  to  execute  it,  as  eight  inches  of  silk  would  be  lost  in  each 
needle  employed — ^a  waste  upon  any  extent  of  production  which  would 
astonish  those  who  are  not  in  the  habit  of  thinking  about  mere  frag- 
ments in  the  materials  of  manufacture.  It  will  at  once  be  seen  from 
this  fact  that  the  designs  for  machine  embroidery  must  ever  be  some- 
what peculiar,  and,  to  a  certain  extent,  limited  in  range  of  form,  and 
that  all  the  more  successful — certainly  the  most  economical — are  made 
almost  in  the  presence  of  the  machine  by  which  they  are  to  be  ex- 
ecuted, and,  for  the  most  part,  under  no  higher  inspiration  thaa  that 
of  a  species  of  artistic  measure  table,  such  as : — 

Two  needlefuls  make  one  flower. 

Three  flowers  make  one  repeat. 

Twenty  repeats  make  one  border. 

Four  borders  make  one  table  cover  decoration. 

One  can  thus  tell  almost  to  an  inch — certainly  to  a  yard — ^how  much 
silk  will  be  consumed  in  a  given  operation. 

It  will  now  be  asked,  *'  Do  these  machines  begin  and  finish  ihenr 
work  completely  ?  "  Not  absolutely ;  but  so  perfect  is  the  work  in  a 
well-arranged  pattern  that,  with  the  exception  of  the  cutting  ont  of 
certain  ends  used  for  starting  points,  the  occasional  fastening  of  other 
ends,  and  the  insertion  here  and  there  of  a  stitch  by  hand,  the  work 
is  practically  finished  when  it  leaves  the  machine.  Experienced  hmnd 
embroiderers,  acquainted  with  the  peculiarities  of  machine  work^  are^ 
however,  employed  to  look  it  over. 

As  a  branch  of  factory  labor  for  females,  none  is  so  healthj,  cer- 
tainly none  more  interesting. 

The  workers  are  generally  the  most  intelligent  of  their  class,  and 
their  wages  are  fully  remunerative  when  work  is  abundant ;  but  th«re 
is  one  great  drawback  in  the  economical  working  of  these  machines^ 
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m  contradistinction  to  that  of  most  other  manufactaring  agents.  The 
fashion  for  embroidery  fluctuates  very  much.  In  times  of  increased 
demand  there  is  great  anxiety  and  much  trouble  in  instructing  even 
the  generally  intelligent  girls  who  are  desirous  to  get  this  kind  of 
employment. 

A  sudden  change  of  fashion  throws  the  machines  out  of  work,  and 
with  them*  the  workers,  and  when  a  demand  again  occurs,  fresh  hands 
hare  to  be  instructed.  Happily,  there  is  less  change  in  furniture 
&brics  than  in  dresses,  and  thus  the  best  hands  are  retained  ready  for 
an  emergency  and  the  instruction  of  others ;  but  the  operative  classes 
are  now  keenly  alive  to  the  disagreeable  character  of  fluctuating  em- 
ployments, alike  to  employer  and  employed ;  and  thus  the  difficulty 
is  increased  even  to  such  a  house  as  that  of  the  proprietors  of  these 
machines,  whose  reputation  as  employers  of  factory  hands  has  always 
stood  so  high. 

In  concluding  this  attempt  to  explain  the  mechanical  principle  and 
economic  application  of  one  of  the  most  interesting  agents  which,  in 
the  progress  of  modern  invention,  has  been  brought  to  bear  upon  tex- 
tile decoration,  it  is  only  right  to  state  that  the  imperfections  of  the 
exposition  are  inherent  in  the  subject,  and  nothing  but  a  very  earnest 
desire  to  comply  with  the  wishes  of  the  managing  officers  of  the  So- 
ciety of  Arts,  that  a  popular  explanation  of  the  construction  and 
peculiarities  of  the  embroidering  machine  should  be  given  to  tho  mem- 
bers, would  have  induced  me  to  undertake  the  task,  under  the  many 
disadvantages  which  most  necessarily  arise  out  of  the  fact  that  my  con- 
nexion with  these  machines,  in  a  practical  form,  ceased  ten  years  ago, 
and  I  doubt  if  I  have  seen  them  more  than  three  times  in  the  interval. 

(To  be  Continued.) 


The  Explosion  on  the  Great  Eattem. 

The  cause  of  the  explosion  on  the  Great  Eastern  is  thus  explained 
in  the  Portland  correspondence  of  the  London  Times,  Sept.  11 : — 

**  In  order  fully  to  understand,  as  far  as  it  is  yet  known,  the  cause 
of  the  accident,  it  will  be  necessary  to  say  a  few  words  on  the  pecu- 
liar construction  of  the  two  forward  funnels  for  the  paddle  boilers.  In 
the  first  plans  for  the  vessel  it  was  determined,  in  order  to  economize 
the  heat  given  off  by  the  funnels,  and  to  keep  the  saloons  through 
which  they  passed  cool,  to  fit  them  all  with  what  is  termed  a  *  feed 
pipe  casing,'  rising  from  the  boilers  to  about  eight  feet  above  the  upper 
deck.  This  feed  pipe  casing  is  simply  a  double  or  outer  funnel  for  the 
length  we  have  stated,  the  inner  one,  as  usual,  carrying  oflf  the  smoke 
and  flame,  and  the  space  between  it  and  the  outer  casing  being  filled 
with  water.  The  water  is  pumped  in  at  the  top  of  the  casing  while 
cold,  and  gradually  passing  down  into  the  space  round  the  furnaces, 
becomes  greatly  heated,  when  it  is  discharged  into  the  boilers  by 
means  of  an  ordinary  stop-cock.  A  plan  by  which  so  much  coolness 
is  supposed  to  be  gained  in  the  berths  and  saloons,  and  so  much  fuel 
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saved  by  the  ample  supply  of  hot  water  to  the  boilers,  promises  sncli 
obvious  advantages  that  for  the  last  ten  years  attempts  of  every  kind 
have  been  made  to  carry  out  the  principle  successfully  on  board  most 
of  the  sea-going  steamers.  In  no  one  instance  has  the  plan  ever  yet 
succeeded.  In  but  too  many  cases  the  funnels  have  done  what  the  fou- 
nd of  the  Ghreat  Eastern  did  on  such  a  colossal  scale  last  Friday  even- 
ing. When  such  an  accident  has  not  occurred,  the  pressure  of  the 
column  of  water  upon  the  base  of  the  funnel  near  the  furnaces  has 
been  so  great  as  to  cause  them,  when  strained  in  bad  weather  or  worn 
by  long  use,  to  leak  into  the  fires  and  extinguish  them  more  or  less 
rapidly.  Any  one  the  least  conversant  with  boiler  mechanism  will  see, 
too,  at  a  glance,  that  the  safety  of  the  whole  affair  depends  upon  the 
stop-cock  which  lets  off  the  water  into  the  boilers  being  watched  with 
unremitting  vigilance.  The  neglect  of  this  for  half  an  hour  would 
allow  steam  t-o  generate  in  the  casing,  which  would  then,  in  plain  terras, 
become  a  gigantic  boiler,  without  a  valve  or  any  means  of  letting  off 
its  steam,  save  by  blowing  up.  This  was  the  apparatus  which,  as  I  have 
explained,  in  order  to  economize  heat  and  cool  the  saloons,  it  was  pro- 
posed to  introduce  on  board  the  Crreat  Eastern  in  the  three  funnels  to 
the  screw  engine,  and  the  two  forward  funnels  for  the  paddles.  Messrs. 
Bolton  and  Watt  were  entrusted  with  the  construction  of  the  screw 
engines  and  boilers,  and  they  at  once  firmly  refused  to  have  any  such 
casing  round  their  funnels,  or  attached  to  their  engines  in  any  way 
whatever.  I  am  not  aware  of  the  precise  reason  on  which  they  ^roonded 
their  refusal,  though  doubtless  they  rested  mainly  on  the  obvious  fact, 
that  the  plan  had  been  tried  over  and  over  again  and  always  failed, 
with  more  or  less  of  inconvenience  or  disaster.  The  plan,  however, 
was  adopted  for  the  two  paddle  funnels,  though  at  about  that  time  the 
Collins'  line  of  steamers,  which  had  tried  the  plan  for  nearly  three 
^ears,  discarded  it  as  often  dangerous  and  always  worthless.  The  cas- 
ings of  the  two  forward  funnels  of  the  Oreat  Eastern  held  each  about 
seven  or  eight  tons  of  water,  and  the  forward  one,  at  least,  it  is  now 
evident,  might  have  exploded  at  any  moment  during  the  voyage,  when 
the  ^rand  saloon  was  filled  with  the  visitors  on  board  to  listen  to  the 
admirable  music  of  the  ship's  band." 

The  explosion  is  thus  described  by  the  same  correspondent : 
''  The  visitors  who  were  passengers  on  board  numbered  about  100, 
and,  as  may  readily  be  believed,  included  among  them  some  of  the 
most  distinguished  navigators,  engineers,  and  scientific  men  in  Europe. 
All,  as  usual,  were  assembled  at  £nner  at  about  5^  o'clock  on  Friday, 
when  before  the  dessert  came  on,  two  gentlemen  left  the  Chairman's 
table  to  look  at  the  coast  near  Hastings.  Mr.  Campbell,  the  Marquis 
of  Stafford,  Earl  of  Mount  Charles,  Lord  Alfred  Paget,  and  a  few 
others  followed,  without  waiting  for  dessert.  The  departure  of  these 
gentlemen  from  the  saloon,  as  it  happened,  broke  up  the  dinner  party, 
and  instead  of  retiring  to  the  grand  saloon,  as  usual,  nearly  all  the 
visitors  came  on  deck,  and  went  right  forward  in  the  bows.  About  30 
remained  at  table — a  few  were  on  the^  bridge  with  Mr.  Campbell,  and 
thus,  by  a  most  merciful  interposition,  it  happened,  for  the  first  time 
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during  the  voyage,  that  there  was  no  one  sitting  in  the  grand  saloon, 
and  no  one  on  the  little  raised  deck  round  the  foremost  funnel.    One 
or  two  gentlemen  were  congratulating  Mr.  Campbell  on  the  almost 
marvellous  success  of  the  ship,  when  in  the  space  of  a  second  there 
was  a  terrific  explosion.    The  forward  part  of  the  deck  appeared  to 
spring  like  a  mine,  blowing  the  funnel  up  into  the  air.    There  was  a 
confused  heavy  roar,  amid  which  came  the  awful  crash  of  timber  and 
iron  mingled  together  with  frightful  uproar,  and  then  all  was  hidden 
in  a  rush  of  steam.  Blinded  and  almost  stunned  by  the  overwhelming 
concussion,  those  on  the  bridge  stood  motionless  in  the  white  vapor  till 
they  were  reminded  of  the  necessity  of  seeking  shelter  by  the  shower 
of  wreck — ^glass,  gilt  work,  saloon  ornaments,  and  pieces  of  wood, 
which  began  to  fall  like  rain  in  all  directions.    The  prolonged  clatter 
of  these  as  they  fell  prevented  any  one  aft  the  bridge  from  moving, 
and  though  all  knew  that  a  fearful  accident  had  occurred  none  were 
aware  of  its  extent,  or  what  was  likely  next  to  happen.  After  a  short 
interval,  during  which  the  white  steam  still  obscured  all  aft  the  funnel, 
Captain  Comstock,  who  was  on  the  bridge,  tried  to  see  what  had  oc- 
curred, but  he  could  only  ascertain,  by  peering  over  the  edge  of  th^ 
paddle-box,  that  the  vessel's  sides  were  uninjured,  and  the  engines  still 
going.    Gradually  then,  as  the  steam  cleared  off,  the  foremost  funnel 
could  be  seen  lying  like  a  log  across  the  deck,  which  was  covered  witU 
bits  of  glass,  gilding,  fragments  of  curtains  and  silk  hangings,  window 
frames,  scraps  of  wood  blown  into  splinters,  and  a  mass  of  fragments^ 
which  had  evidently  come  from  the  cabin  fittings  of  the  lower  deck> 
beneath  the  grand  saloon.    In  the  middle  was  a  great  heap  of  rubbish 
where  the  funnel  had  stood,  from  which  the  condensed  steam  was  rush«- 
ing  up  in  a  white,  and  therefore  not  hot,  vapor,  but  enough  to  hide 
completely  all  that  had  happened  below.    In  another  minute  all  the 
passengers  came  rushing  toward  the  spot.     The  20  or  80  who  had 
remained  at  table  in  the  saloon  next  that  which  blew  up  came  on  deck 
also,  and  it  will  give  your  readers  some  idea  of  the  gigantic  strength 
of  the  vessel  when  I  tell  them  that  these  latter  until  they  actually  saw 
the   smash,  were  almost  unaware  of  the  terrific  explosion  which  haj 
occurred  beside  them.    It  was  only  the  dull,  heavy  roar,  followed  by 
the  rattling  of  fragments  as  they  rained  down  on  and  through  the  sky^ 
lights,  which  warned  them  that  something  dreadful  had  occurred.  Still 
none  knew  what  had  really  happened  or  what  ipjury  the  vessel  had 
sustained.  Capt.  Harrison,  who  was  aft  at  the  moment,  rushed  forward, 
and,  seizing  a  rope,  lowered  himself  down  through  the  steam  into  the 
wreck  of  the  grand  saloon,  and,  calling  to  six  men  to  follow  him,Jbe.- 
gan  a  search  among  the  ruins  for  those  who  might  have  been  below. 
The  only  one  in  the  apartment  was  his  own  little  daughter,  who  had 
just  arrived  at  the  after  part  at  the  moment  of  the  explosion,  and  who, 
completely  sheltered  by  the  wrought  iron  bulkhead,  had  escaped,  by  a 
miracle,  totally  unhurt.  Capt.  Harrison  merely  gave  the  order  to  pass 
her  up  through  the  sky-lights,  and  continued  bis  search.  This  was  no 
easy  matter.  The  wreck  and  rubbish  piled  in  all  directions  in  the  ladies' 
iimall  salooui  forward  of  the  funnel,  made  it  difficult  to  move  about. 
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The  steam  hid  almost  every  ohject ;  the  place  was  broken,  the  floor  in 
parts  upheaved  and  riven,  so  as  to  show  a  still  more  frightful  smash  in 
the  saloons  and  cabins  below.  Through  these  apertures  the  bright 
glare  beneath  the  lower  deck  of  all  showed  that  the  furnace  doors  had 
either  been  blown  open  or  blown  away,  and  the  funnel  being  gone,  the 
draft  was  down  the  remains  of  the  chimney,  forcing  out  the  flames  and 
ashes  in  a  fierce  and  dangerous  stream.  This,  as  the  embers  touched 
water,  sent  up  a  close,  suffocating  air — half  steam,  half  gas — in  which 
it  was  difficult  to  see,  and  almost  impossible  to  breathe. 

In  the  meantime,  most  on  board,  including  the  visitors,  took  steps 
to  restore  order  and  confidence.  As  I  have  already  said,  there  were 
fortunately  no  holiday  tourists  there,  or  the  matter  would  have  been 
much  worse.  Some  of  the  ablest  engineers  and  machinists  were  on 
deck,  who  could  pretty  well  guess  what  had  happened,  and  what  worse 
might  follow.  A  funnel,  filled  similarly  to  that  which  had  blown  np, 
was  evidently  getting  intensely  hot,  and  of  those  present  none  knew 
to  what  extent  its  ^^  jacket,"  or  outer  casing,  had  been  damaged,  or 
how  soon  it  might  explode.  Mr.  Scott  Russell,  followed  by  one  or  two 
engineers,  at  once  went  below  to  the  furnaces  of  these  boilers,  and 
ordered  the  steam  to  be  blown  off,  the  speed  of  the  engines  to  be  re- 
duced, and  every  precaution  taken  to  guard  against  mishap.  Mr.  Camp- 
bell remained  calm  and  collected  on  deck,  getting  the  crew  forward 
and  preventing  any  unnecessary  alarm.  Some  of  the  men  instantly 
went  below  to  search  for  those  employed  in  the  stoke-holes,  whom  it 
was  now  evident  must  be  fearfully  injured,  if  indeed  alive.  Mr.  Trot- 
jnan,  with  one  or  two  others,  went  below  to  the  lower  deck  cabins, 
where  one  at  least  was  known  to  be  covered  by  the  wreck,  while  Capt. 
Harrison  came  on  deck  and  ordered  the  ship's  course  to  be  altered 
toward  the  land  till  it  could  be  ascertained  that  there  was  no  immediate 
danger  from  fire  or  injury  to  the  frame  of  the  vessel  below.  The 
former  risk  appeared  to  be  the  most  imminent,  as  the  flames  were  still 
rushing  flercely  from  the  furnace  doors.  The  hose  was  therefore  or- 
dered to  be  laid  on,  and  instant  preparations  made  for  extinguishing 
the  fires. 

The  hose  was  got  at  once  into  play,  and  a  stream  of  water  was  pour- 
ed down  into  the  stoke-hole  beneath  the  lower  deck,  so  as  in  a  few 
minutes  to  quench  the  fire  in  the  furnaces,  and  put  at  rest  all  fear  of 
danger  from  that  source.  Within  twenty  minutes  after  the  blow-up 
the  real  cause  and  nature  of  the  mishap  was  known,  and  the  totud 
safety  of  all  the  engines  and  after  boilers  was  definitely  ascertained. 
Fearful  as  was  the  explosion,  it  was  seen  that,  owing  to  the  immense 
strength  of  the  ship,  its  violence  had  been  entirely  confined  to  the 
compartment  in  which  it  had  occurred,  and  it  was  determined  to 
resume  the  original  course  and  steer  for  Portland.  All  danger  from 
fire  or  another  explosion  being  now  at  an  end,  those  who  chose  were 
enabled  to  go  down  and  examine  for  themselves  the  scene  of  the  dis- 
aster. The  litter  on  the  deck  showed  that  in  the  compartment  in 
which  it  had  taken  place,  and  where  it  was  confined  by  the  wrought 
iron  bulkheadsi  it  had  been  wide  and  general.    The  fore  part  of  Mr. 
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Grace's  beautiful  saloon  was  a  pile  of  glittering  rubbish,  a  mere  con- 
fused mass  of  boards,  carpet  shreds,  hangings,  mirrors,  gilt  frames, 
and  splinters  of  ornaments;  the  rich  gilt  castings  were  broken  and 
thrown  down,  the  brass  work  ripped,  the  handsome  cast  iron  colunms 
round  the  funnel  overturned  and  strewed  about.    In  the  more  forward 
part,  a  state  sitting-room  for  ladies,  every  single  thing  was  destroyed, 
and  the  wooden  flooring  broken  and  wrenched  up.     What  the  conse- 
quence would  have  been  if  it  had  taken  place  an  hour  later,  when  the 
visitors  would  be  sitting  in  the  saloon,  is  almost  fearful  to  think  upon. 
But  the  damage  in  this  part  seemed  a  mere  bagatelle  when  compared 
with  the  ravages  among  the  lower  deck  cabins  beneath.     It  was  diffi- 
cult to  go  down  there,  for  the  whole  place  was  filled  with  fracgments 
of  boards,  chairs,  beds,  cabin  fittings,  broken  steam  pipes  and  syphon- 
tubes,  torn-out  rivets,  and  masses  of  the  inner  and  outer  funnels  rent 
to  pieces  like  calico,  and  lying  about  like  heaps  of  crumpled  cardboard. 
Everything  was  in  literal  fragments.     (The  course  of  the  explosion 
could  then  be  seen  at  once.    The  water,  or  rather  steam,  in  the  casing 
had  crushed  in  the  inner  casing,  blowing  up  the  funnel  above  deck, 
while  both  funnels  below  it  were  torn  to  pieces,  and  hurled  about, 
sometimes  in  single  rivets  or  scraps  no  longer  than  one's  hand,  some- 
times in  crumpled  up  lumps  weighing  several  hundred  weight.     Be- 
neath this  deck,  toward  the  stoke-hole,  where  the  remnants  of  the  fun- 
nel left  a  yawning  hole  like  an  extinct  volcano,  the  force  of  the  explo- 
sion was  still  more  manifest.     Not  only  was  the  iron  compartment 
nearest  to  the  boiler  partly  rent  and  pushed  back,  but  one  of  the  main 
deck  beams,  an  enormously  massive  wrought  iron  girder  about  two  feet 
deep,  and  strengthened  with  angle  irons,  was  wrenched   back  and 
nearly  bent  in  halves.    In  some  parta  the  explosion  seems  to  have 
acted  with  the  capricious  violence  of  lightning.    Thus,  in  the  grand 
saloon  the  two  largest  mirrors  on  each  side  of  it,  running  fore  and  aft, 
were  quite  unbroken,  though  the  silvering  was  boiled  off  the  backs  of 
both  by  the  heat  of  the  steam.    By  the  side  of  these  glasses  cast  iron 
columns  were  bent  and  broken,  and  mirrors  at  four  times  the  distance 
from  the  seat  of  the  disaster  were  almost  pulverized,  and  their  fram- 
ings even  destroyed.    The  beautiful  oak  stair-oases  descending  to  the  • 
saloons  were  blown  up  like  card-work ;  yet  not  a  book  on  the  library 
shelves,  close  to  the  funnel,  was  stirred.    At  the  bottom  of  the  stoke- 
hole I  found  one  of  the  gilt  framings,  which  were  placed  round  the 
windows  of  the  saloon ;  it  was  perfectly  uninjured.    For  your  readers 
to  understand  this  singularity  they  must  suppose  one  house — say  num- 
ber eight — to  have  had  an  exjdosion  in  its  cellar,  and  among  the  ruiu 
is  found  uninjured,  a  drawing-room  picture  belonging  to  the  next  door 
neighbor  at  number  nine.    The  boiler,  so  far  as  can  be  judged  from  a 
superficial  examination,  stands  firm ;  a  close  scrutiny,  however,  will  be 
necessary  to  enable  the  engineers  to  determine  whether  any  part  of  it, 
more  especially  its  tubes,  are  injured*   It  seems  almost  too  much  to 
hope  that  when  such  a  severe  concussion  was  experienced,  it  can  have 
escaped  entirely  without  injury.   Near  and  upon  the  boiler  lie  scraps 
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and  morsels  of  the  funnels,  which  show  where  the  first  tearing  away 
commenced  before  the  inner  casing  was  blown  up  to  the  deck. 

The  Coroner's  inquest  on  the  bodies  of  the  five  unfortunate  stokers 
— John  Boyd,  Michael  Mahon,  Michael  McRoy,  Robert  Adams,  and 
Richard  Edwards — was  held  at  the  Town  Hall  at  Weymouth,  before 
Mr.  Henry  Lock,  the  Coroner  for  Dorset. 

The  first  witness  examined  was  James  Briscoe,  the  junior  engineer 
of  the  paddle  engine  department,  who  said  that  it  was  his  duty  to  at- 
tend to  the  direction  of  the  engineers  in  charge  of  the  paddle  engines 
on  duty,  and  to  render  assistance  under  their  direction.  He  was  told 
not  to  meddle  with  or  make  himself  responsible  for  any  of  the  cocks  or 
valves.  The  donkey-engine  which  pumped  into  the  boiler  was  out  of 
order,  and  did  not  perform  its  duty  satisfactorily.  The  donkey-engine 
on  the  port  side  of  the  ship  in  the  forward  stoke-hole  had  broken  down. 
One  minute  before  the  explosion,  Mr.  M'Lennan,  the  Chief  Engineer 
of  the  ship,  came  down  to  witness,  and  looked  to  the  saturation  of  the 
water  in  the  boilers,  and  said,  on  leaving,  that  everything  seemed  right; 
knew  that  the  bursting  of  the  water-heater  round  the  forward  ftmnel 
caused  the  explosion.  At  the  time  of  the  explosion,  the  boilers  were 
not  being  fed  from  the  casing,  which  was  evident  from  the  low  tem- 
perature of  the  water  going  into  the  boiler.  They  had  ceased  to  feed 
the  boilers  from  the  water  casing,  he  believed,  to  get  a  greater  amount 
of  water  into  the  boiler.  If  the  water  casing  had  been  regularly  kept 
supplied  with  water,  and  a  continual  flow  in  and  out,  the  accident 
would  not  have  happened.  There  were  two  stand-pipes  to  the  water 
casing,  which,  if  open,  would  have  prevented  it. 

Mr.  Brenton,  one  of  Mr.  Brunei's  principal  engineers,  was  called  to 
give  evidence  to  the  probable  cause  of  the  accident.    Witness  was  ac- 
companied in  his  examination  by  Mr.  M*Connel  (the  Engineer  of  the 
North- Western  Railway),  Mr.  Scott  Russell,  Mr.  Smith  (the  inventor 
of  the  screw-propeller),  Mr.  W.  Smith  (a  civil  engineer),  and  Mr.  Bates, 
who  represented  the  firm  of  Bolton  &  Watt.    Witness  and  those  with 
him  came  to  a  conclusion  as  to  the  cause  of  the  accident.    The  dorible 
funnel  casing  was  not  always  applied  to  other  steam  boilers.  The  fact 
of  the  wood- work  around  the  funnel  being  blown  away  led  witness  to 
see  the  cause  of  the  accident  without  the  drawings  or  explanations. — 
They  ascertained  that  the  funnel  was  double  for  40  feet  of  its  length, 
the  inside  one  being*6  feet  in  diameter,  and  the  outside  one  7  feet,  leav- 
ing a  space  of  6  inches  between  the  two  all  round.  The  water  was  con- 
tained between  the  two ;  the  explosion  took  place  about  half  way  down, 
near  the  lower  deck.    The  inner  casing  was  collapsed,  and  the  outer 
one  burst  out.    The  object  of  the  casing  was  to  prevent  the  water  being 
led  direct  to  the  boilers.   There  was  an  apparatus  provided  to  prevent 
any  excessive  pressure  accumulating  in  the  water-jacket.    This  appa- 
ratus consisted  of  a  ^'stand-pipe,"  which  was  carried  to  near  the  level 
of  the  top  of  the  funnel,  and  communicated  with  the  water-jacket,  ooift- 
stitating  a  safety-valve.    Being  open  at  top,  as  soon  as  the  pressnra 
increases  it  ra&s  oat  of  the  ^'stand-pipe."    The  height  of  the  ooliuaa 
of  water  regulated  the  pressure  in  the  jackets.    From  inquiry,  they 
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learned  that  the  feed-water  for  the  boiler  was  sent  direct  to  the  boiler, 
irithout  passing  through  the  funnel,  as  the  donkej-engines  did  not 
work  satisfactorily ;  one  of  them  being  disabled,  the  other  had  to  do 
the  work  of  two.  That  accounted  for  the  fact  of  the  communication 
between  the  boilers  and  the  casing  being  shut  off.  An  explosion  ought 
not  to  have  occurred  if  the  "stand-pipe"  was  in  operation.  Their  at- 
tention was  called  to  the  state  of  the  stand-pipe,  and  thej  found  at  the 
bottom  of  it  a  plug  capable  of  being  turned.  It  was  shut  off,  leaving 
no  vent  for  the  steam  generated  in  the  case.  If  the  "stand-pipe"'  had 
been  in  operation,  or  if  the  feed  was  continued  through  the  jacket,  the 
explosion  would  not  have  occurred.  The  steam  must  have  gone  on 
generating  till  the  cylinder  burst.  No  one  seemed  to  know  how,  when, 
or  by  whom  the  cock  was  shut.  Two  or  three  days  before  the  ship 
sailed,  the  "stand-pipe*'  not  being  high  enough,  a  piece  was  added  to 
it,  so  that  up  to  that  time  the  cock  must  have  been  open.  It  was  sup- 
posed to  have  been  closed  by  some  workman  for  some  purpose,  and 
not  to  have  been  again  opened.  If  the  cock  had  been  taken  off,  tlie 
accident  could  never  have  happened.  The  cock  was  put  on  to  test  the 
cases  by  hydraulic  pressure,  and  had  not  been  removed.  The  cock 
could  not  have  been  closed  by  the  force  of  the  explosion,  or,  indeed, 
witness  could  not  conceive  the  accident  occurring. 

The  inquest  was  resumed  next  day,  Mr.  John  Scott  Russell  having 
come  from  London  to  be  present. 

Mr.  John  Dickson,  foreman  to  Mr.  Russell,  and  under  whose  superin- 
tendence the  machinery  of  the  paddle  engines  was  fitted,  was  also  pre- 
sent, and  Mr.  McLennan,  the  Chief  Engineer  of  the  Crreat  Eastern. 

The  Coroner  said  that,  on  the  opening  of  the  inquest,  h^  at  once 
considered  that  it  was  a  case  which  ought  to  be  adjourned,  in  order 
that  the  Jury  might  have  the  assistance  of  some  of  the  surveyors  from 
the  Board  of  Trade.  He  had  accordingly  communicated  with  the  Board 
of  Trade,  and  received  a  letter  in  reply  the  previous  day,  which  stated 
that  it  was  impossible  that  Capt.  Kobertson,  the  Surveyor-General, 
could  attend  the  inquiry  before  Saturday  next.  He  therefore  thought 
that,  under  those  circumstances,  it  would  be  most  advisable  that  the 
Jury  should  have  the  benefit  of  the  experience  of  those  officers,  and, 
with  their  permission,  he  would  adjourn  further  proceedings  till  Sat- 
urday morning  at  nine  o'clock.  He  (the  Coroner)  trusted  that  both 
the  Company  and  Mr.  Scott  Russell  would  be  ready  on  that  occasion 
with  any  evidence  which  could  throw  the  smallest  light  upon  the  causes 
which  had  led  to  so  disastrous  an  accident. 

Mr.  Scott  Russell  said  that  it  would  be  proved  by  witnesses  that  the 
cock  of  the  valve  was  open  on  Tuesday,  and  when  the  vessel  left  the 
river  on  Wednesday. 
The  inquiry  was  then  adjourned  till  Saturday  morning. 
The  interest  evinced  by  the  public  in  this  part  of  the  country  in  all 
relating  to  the  ship  seems  as  great  as  ever.  Nearly  6000  persons  paid 
their  half-crowns  to  go  on  board,  and  promenaded  the  deck  all  day, 
defying  the  squalls  of  wind  and  rain  with  an  endurance  worthy  of  a 
belter  cause. 
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The  repair  of  the  damages  inflicted  bj  the  explosion  has  already 
commenced,  Mr.  Scott  Russell  having  contracted  to  restore  the  whole 
for  £  5000.  If  it  shoald  turn  out  that  either  of  the  forward  boilers  hare 
been  injured,  X5000  will  scarcely  suffice  for  the  entire  restoration. — 
From  the  fact  of  there  having  been  no  escape  of  steam  from  either  of 
the  boilers  at  the  time  of  the  explosion,  when  there  was  a  pressure  on 
each  of  22  lbs.,  it  is  believed  that  they  have  escaped  without  material 
injury.  The  mere  joinery  of  the  cabin  fittings  and  the  redecoration  of 
the  grand  saloon  can,  and  doubtless  will,  soon  be  completed.  With  the 
ironwork,  however,  it  is  a  different  affair.  AH  this  must  be  executed 
in  London  from  the  working  drawings  of  the  vessel,  and  sent  down 
piece-meal  by  rail  to  Weymouth,  where  it  can  be  bolted  together  on 
board  the  ship.  Mr.  Scott  BussgH's  contract  is  to  finish  the  whole  ship 
in  her  former  state  as  she  left  the  river,  within  three  weeks. 


New  Action  of  Light. 

The  Abbfe  Moigno  gives  us  still  a  new  and  curious  result  of  the  re- 
searches of  M.  Niepce  de  St.  Victor.  If  a  solution  of  starch  or  dex- 
trine be  subjected  to  the  action  of  solar  light  for  a  short  time,  (say  for 
a  quarter  of  an  hour,  if  there  be  but  a  very  small  quantity  of  matter 
it  will  be  found  to  be  completely  changed  into  glucose,  (grape  sugar 
whose  presence  is  easily  recognised  by  the  ordinary  reactions ;  an( 
even  by  its  sweet  taste.  M.  Niepce  thinks  that  he  has  determined  that 
by  surrounding  the  bunches  of  grapes  in  the  early  part  of  autumn  by 
bags  of  white  paper  dipped  in  tartaric  acid,  not  only  their  ripening 
is  hastened,  but  the  quantity  of  sugar  which  they  contain  is  greatly 
increased.  Tartaric  acid  is  now  well-known  to  have  the  power  of  stor- 
ing up  the  light  in  the  condition  of  chemical  efficacy. 

CosmoBy  1st  July,  1859,  p.  12, 


Approximate  Quadrature  of  the  Circle. 

We  take  from  the  Cosmos  the  following  pretty  geometrical  construc- 
tion for  an  approximate  quadrature  of  the  circle : — 

Describe  the  given  circle,  and  let  A  B  be  a  diameter.  From  A  set  off 
the  quadrant  A  c,  and  from  c  set  off  in  the  same  direction  an  arc  A  c 
=  60°.  Bisect  the  chord  a  c  in  e;  and  from  a  draw  A  B,  and  prolong 
it  until  it  meets  the  circumference  in  F.  Then  will  A  F  be  the  side  <u 
a  square  whose  area  is  approximately  equal  to  that  of  the  circle. 

The  difference  of  the  areas  is  about  x^^fjij* 


The  Use  of  Soluble  Qlassfor  Preventing  Combustion  of  Wood. 

The  English  government  have  oaused  experiments  to  be  made  <A 
wood  prepared  in  the  following  way :  first,  it  was  painted  over  witk 
two  or  three  coats  of  a  feeble  solution  of  the  glass  (1  yqL  of  thflf 
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siropy  8oluti9n  to  8  of  water).  The  wood  absorbs  this  freely.  When 
these  coats  were  nearly  dry,  a  coating  of  ordinary  whitewash  was 
given,  and,  when  this  again  was  nearly  dry,  it  was  fixed  by  a  stronger 
solution  of  the  soluble  glass  (2  vols,  of  sirop  to  8  of  water).  A  second 
application  of  this  ^ill  not  be  necessary,  unless  the  whitewash  has 
been  too  thick. 

The  experiments  showed  that  wood  thus  prepared  is  almost  incom- 
bustible, and  that  it  does  not  scale  or  split  off  when  the  wood  becomes 
hot ;  rain  has  no  action  on  it ;  a  long  exposure  to  a  powerful  jet  of 
water  partially  washed  it  off.  One  pound  of  soluble  glass  was  suffi- 
cient for  a  surface  of  a  square  yard. 


252 
38 


feet. 
**    8  inches. 


Vot  tbo  Joamal  of  the  FranUin  Institute. 

Particulars  of  the  Steamer  De  Soto. 

Hull  built  by  Lawrence  &  Foulkes.     Machinery  by  Morgan  Iron 
Works,  New  York.    Intended  service,  New  Orleans  and  New  York. 
Hull.— 

Lengib  on  deck,  from  fore  part  of  stem  to  after  part  of 
■tern  post,  above  the  spar  deck,  • 

Breadth  of  beam  at  midship  section. 

Floor  timber,  at  throat — molded,  16  ins. — sided,  14  ins. 

Frames — apart  at  centres,  28  inches — strapped  with  dia- 
gonal and  doable  laid  iron  straps,  4  X  )  inches. 

Pepth  of  hold, 

**  to  spar  deck. 

Draft  of  water  at  load  line,     . 

Area  of  immersed  midship  section  at  this  draft,  630  sq.  ft. 

Tonnage,  custom-house,  .  1600. 

Masts  and  rig-— Brig. 

Ehgini. — Yertical  beam. 

Diameter  of  cylinder,  .  • 

Length  of  stroke,  •  • 

Maximum  pressure  of  steam  in  pounds,  •    20. 

Out-ofF-half  stroke. 

Maximum  revolutions  per  minute,  •  18. 

BoiLMRS.-— Two — Single  return  flued. 


19 
26 
15 


65  incbea. 
11  feet. 


Length  of  boilers, 

• 

a                                                t 

27  feet. 

Breadth 

•                                                • 

12 

ii 

Height         "         exclusive 

of  steam  chimney, 

10 

(« 

K umber  of  furnaces,     . 

(3  in  each.)  6. 

Breadth 

• 

38  ic  44 

« 

Length  of  grate  bars,    • 

•                        • 

7 

«     0     ti 

Kumber  of  flues. 

• 

.36. 

Internal  diameter  of  flues, 

8. 

10, 

n,  12,  13,  and  16  in. 

I^ength  of  flues. 

• 

.  19  ft.  6  in.  and 

13 

u     3     «. 

Diameter  of  smoke  pipe, 

•                        • 

6 

u   e   4. 

Height 

• 

,                       • 

32 

•• 

Description  of  coal. 

Anthracite. 

DLM  Whe»L8. — 

Diameter, 

, 

a                                                • 

80 

M 

Length  of  blades, 

• 

9 

•1 

Depth 

. 

•                                                . 

18     * 

bomber        «< 

26. 

C.  H.  H. 
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Proceedings  of  the  Stated  Montldy  Meeting^  September  15, 1859. 

William  B.  Atkinson,  President  P.  T.,  in  the  chair. 

Isaac  B.  Garrigues,  Recording  Secretary. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

A  letter  from  the  Mercantile  Library  Association,  of  the  City  of 
New  York,  was  read. 

Donations  to  the  Library  were  received  from  the  Institute  of  Actu- 
aries, London;  the  Commissioners  of  Patents,  Washington,  D.  C;  the 
Mercantile  Library  Association,  City  of  New  York;  Profs.  J.  0.  Cres- 
son  and  J.  F.  Frazer,  and  Messrs.  Jones,  White,  &  McCurdy,  and 
H.  P.  M.  Birkinbine,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the 
month  of  August,  was  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

The  Committee  on  Exhibitions  reported  that,  at  their  stated  meet- 
ing held  August  9th,  they  awarded  a  first  class  premium  to  Appleton, 
Tracy  &  Co.,  of  Philadelphia,  for  their  American  Watches,  and  to 
John  F.  Mascher  of  Philadelphia,  for  his  Railway  Timing  Clock,  on 
the  reports  of  the  Committee  on  Science  and  the  Arts. 

Candidates  for  membership  in  the  Institute  (6)  were  proposed,  and 
the  candidates  (5)  proposed  at  the  last  meeting  were  duly  elected. 

A  number  of  photographic  views  of  the  extension  of  the  Philadel- 
phia Water  Works,  were  then  presented  by  H.  P.  M.  Birkinbine,  Esq. 

Mr.  P.  Shreiner  presented  his  patent  stove,  which  he  illustrated  by 
a  model  and  drawing,  and  explained  as  follows : — It  does  away  the 
objection  usually  made  to  iron  cylinders,  by  forming  air^tubes  out  of 
a  portion  of  the  cylinder,  and  causing  a  strong  current  of  air  to  pass 
along  the  cylinder  to  the  drums  placed  in  the  interior  of  the  furnace. 
This  is  perfectly  gas  tight  at  the  top,  and  by  an  increased  rush  of  cold 
air  through  the  tubes,  prevents  the  cylinder  and  drums  from  becoming 
red  hot,  thus  securing  a  more  healthful  heat.  By  retaining  in  a  cylin- 
der or  chamber  above  the  fire-pot,  and  taking  it  rapidly  out  of  the 
retainer,  by  the  introduction  of  cold  air  by  means  of  an  extra  cylin- 
der which  surrounds  the  retainer,  the  heat  is  prevented  from  escaping 
through  the  smoke-pipe,  but  is  distributed  through  the  apartments  of 
the  building.  The  smoke  and  gas  are  consumed  by  being  compressed 
or  forced  back  in  contact  with  the  fire.  The  gas  being  consumed,  one 
source  of  destruction  to  the  chimney  is  removed — the  formation  of 
sulphuric  acid  by  admixture  with  the  oxygen  of  the  air. 

He  also  showed  bow  his  invention  radiated  the  heat  in  direct  lines 
from  all  parts  of  its  surface,  and,  by  being  encased,  produced  a  double 
air  beater.    An  ordinary  heater  with  but  capacity  sufficient  to  heat 
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one  room,  by  his  improTement,  can  be  increased  in  beating  power  so 
as  to  produce  sufficient  to  heat  an  additional  room  of  equal  dimensions 
above.  He  claims  a  great  saving  of  fuel,  and  freedom  from  dust  in 
the  room  in  which  it  is  placed. 

It  is  equally  advantageous  for  cooking  purposes,  but  want  of  time 
has  prevented  the  inventor  from  furnishing  models  elucidating  all  its 
advantages. 

One  has  been  ordered,  and  is  now  being  prepared,  for  the  State 
Normal  School  at  Millersville,  Lancaster  County. 

Mr.  Raif  exhibited  a  small  model  of  a  machine  to  print  the  names 
of  subscribers  on  newspapers,  &c.  It  is  a  series  of  type  boxes  on  an 
endless  band ;  and,  by  depressing  a  lever,  the  letters  are  inked,  and 
the  paper  brought  up,  printed  and  pushed  oflf,  ready  for  the  next. 

Mr.  I.  N.  Coffin  exhibited  a  Batchelder's  Lamp  for  burning  coal  oils 
without  a  chimney,  for  which  he  obtained  a  patent  Dec.  28, 1858.  He 
stated  that  this  lamp  is  designed  for  burning  all  kinds  of  coal  oils 
without  employing  the  common  glass  chimney,  and  thus  avoiding  the 
expense  of  their  breaking  and  the  inconvenience  of  the  lamp  getting 
out  of  order  from  that  cause,  and  also  to  obtain  the  greatest  amount 
of  illumination  from  the  combustion  of  a  given  amount  of  oil.  The 
invention  consists  in  the  use  of  tapers  or  wick  tubes,  placed  below  and 
on  both  sides  of  a  flat  wick  tube  or  main  illuminating  burner,  in  com- 
bination with  a  suitable  cap,  thus  supplying  sufficient  oxygen  com- 
pletely to  burn  the  oil  without  a  chimney,  and  also  without  raising 
the  cap  so  as  to  obscure  a  large  portion  of  the  flame.  The  lower  part 
of  the  cap  is  screwed  upon  the  lamp  in  the  usual  manner.  Above  this 
is  a  reticulated  ring  for  the  purpose  of  admitting  air  under  the  wick 
cap,  which  is  slotted  at  the  top  to  fit  a  flat  wick.  This  ring  is  remov- 
able for  the  purpose  of  cleaning.  By  the  contraction  of  the  cap  near 
the  top,  the  air  is  concentrated  upon  the  flame.  Into  the  lower  part 
of  the  cap  are  inserted  the  usual  wick  tube,  and  likewise  two  very 
small  and  short  wick  tubes.  By  this  arrangement,  the  lamp  when 
trimmed  and  lighted,  has  a  stronger  draft  on  account  of  the  tapers 
in  the  short  tubes ;  consequently  the  outer  cap  may  be  lowered  upon 
the  main  wick  tube,  so  that  the  illuminating  flame  is  almost  entirely 
above  the  cap.  In  other  lamps  where  the  draft  is  to  be  produced  by 
the  wick  cap  alone,  it  is  necessary  to  elevate  this  cap  so  as  to  give 
a  considerable  volume  of  heated  air  in  the  upper  part  of  the  cap,  in 
order  to  create  sufficient  draft ;  but  this  elevation  of  the  cap  obscures 
more  of  the  flame  and  lessens  the  illuminating  power  of  the  lamp. 
On  the  contrary,  by  the  use  of  the  small  draft  lights,  the  top  of  the 
cap  may  be  adjusted  about  half  an  inch  lower  upon  the  illuminating 
burner  without  causing  the  lamp  to  smoke ;  consequently  it  is  practi- 
cable to  secure  a  greater  illuminating  power  from  a  given  amount  of 
oil,  and  to  dispense  altogether  with  glass  chimneys,  which  are  liable 
to  break,  difficult  to  keep  clean,  and  otherwise  objectionable.  For 
farther  information,  letters,  or  orders  for  the  lamp,  or  for  County  or 
State  rights  of  the  patent,  may  be  addressed  to  Isaac  N.  Coffin,  care 
of  Dr.  William  B.  Atkinson,  No.  215  Spruce  Street,  Philadelphia. 
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OPTICIAN, 

Maimfactorer  and  Importer  of 

MATHEMATICAL,  OPTICALi  AND  :' 

PHILOSOPHICAL    INSTRUMENTS, 

'  '  ISO.  1Q9  WII.I.rA]ll[  «in»efiT^     ' 

Third  door  beloyr  Beekman  St  New  Yoric. 

Surveying  InstrumeDts,  Opera  GUfwes,  B a rometcra» Telescope^ 

Drawing  Inatruments,  ^p^ctaclea,  Thermometers,  Micro- 

scopea,  T  Squares,  Eye  G  laaaea,  ZIydrometers,  Stereo- 

acopes,  Rulea,  Angles,  Magnifiers,  Hygrouieters»  , 

,  Stereoscopic  Y iewa,  Megnetic  Machines^  ^c 

'    -  Constantly  on  hand  and  maJ^  to  order.  - 

N.  B. — The  Suhscriber  waa  awarded  the  highest  Premiams  at  the  Crystal  Palace  in 
1866  and  1857,  for  the  best  Surveying  Instrunieoto,  and  the  Imptoved  Adjustadblo Tripod. 


TO  lEON  MASTERS. 


BEFBAGTORT  FIBB  STOVE. 


r  >i*  ' 


The  subscriber  is  now  working  the  celebrated  quarrief  nf  St#atil«  at  MiddlWIeidiMiaM^ 
cbusetts,  and  will  supply  the  stone,  eitbef  in  rough,  blocks,  sawed  into  slabs,  or  wroitght 
to  shape,  as  may  be  required. 

This  Stone,  {roiu  it#  e^traordiQary  power  of  resistance  to  high  degrees  of  heat,  affords 
the  be^  article  knoWn  lor  the  lining  of  Blast,  Reverberatory,  Cupola,  and  other  Furnaces; 
also  fbr'brass^  steel,  and  refihera  Purnaces,  as  well  as  for  Forges,  it  has  been  proved  tP 
•iaet  eight  tirteii  times  ar  tong'  as  tbe  best  Fire-brick,  whHe'it  posaesses  aeYerai  mhet  hd« 
portant  advantages  over  that  artiiiTe. 

A  catalogue  descriptive  of  the  various  uses  of  this  Stone,  can  be  had  on  application  to 

JOSEPH  P.  PIR8SON, 

>:  /.    \       I     : :       i  /  . : . .  Iff^A  W^  f^reet,  New  York. 

/      r.     ^      .    7.  '    .  Q^^dalc^A'ftia.^Dfc^lMr  24th,  1858. 

My  long  experience  In  melting  iron  in  Cupolas,  and  m  tbe  use  of  fire-brick,  has  given 

me  ihe  aalis£ictipn  tp  state  that  I  ha.ve  Uned  our.  cupola  with  the  Middkfield  Soap  ^ontfi, 

and  flndlt  for  superior  to  anylining' I  have  used  since  I  bavebera  in  the  rotindry  business. 

I  think  it  makes  sharper  and  better  iron  than  fire-brick  does,  and  will  last  much  longer. 

/';:.    "/ii'.j/'r  i'-:.:-^;/  .>    /...  ':;  •-wnLiAir'etiWbJia;'  '••- 

for  GiuiOBB  dt  SrsBBivg. 

Kortb  BedWt,  Mass.,  Jahntti^  «,  l«if ;   * 

We  are  asing  th^  Middl^tli  Soap  Sione  under  two  Steam  Boilers ;  have  constantly 
used  it  ten  yean  ttkdb^  Oa^)  and,;^  yean  under  tbe  other,  and  the  stone  is  apparently 
aa  gi^9d*l>o|it  9f  when  first  ttfl^  iNo  cn^dera  adhere  to  it,  and  there  is  no  appearance  of 
flaking  onl  We  hesitate  not  to  say,  that  it  is  superior  to,  and  far  more  durable  than, 
tlw  beai  fire-brick  that  we  have  ever  used  or  known.  J.  W.  Wbrilh  d(  Co* 
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YAWA^IR  MECHANICAL  BgOKS. 


TsE  EireiNEER.  AHfr  Machuhst's  Drawing -Book  ; 

A  Complete  Course  of  Instntetion  for  the  Practical  Bngineer.  lUoatratad  by  oonw* 
ou^^ogravings  on  wood  and  steel.    Hatf-aioroccOy  foBo,  ^10-50. 

The JSvoiNEER  ahd  Maohutist's  Assistant; 

A  Sertei  of  Plans,  Sections^  and  Elevations  of  Steam  Engines,  ^pianing  Macbtnes, 
.Milts  for  Grinding,  Tools,  &c.,  taken  from  Machines  of  the  tnost  ap|Moved  eonstractioa 
at  present  in  operation ;  with  Descriptions  and  Practical  Essaja  on  varioua  depsrtmealf 
Of  Machinery.    2  toIs.  half-roorocco,  folio,  923*50. 

The  subjects  illustrated  by  the  Plates  are  drawn  to  scales  of  from  |-inch  to  8  iocfan 
to  the  foot ;  end  besides  the  large  Plates,  the  Work  is  copiously  illustrated  by  Woad-cntSi 
interspersed  throughout  the  Test. 

The  Essays  comprise^!.  A  Practical  Treatise  on  the  Constrnction  and  AppUcstiM 
of  the  Sleam  Engine ;  II.  A  Treatise  on  Mill  Gearing ;  III  An  Essay  on  Toola  employed 
in  our  WorlL-shops;  IV.  A  Dissertation  on  Water- Wheels. 

JRaii^way  Machineby  ; 

A  Treatise  on  the  Mechanical  Engineering  of  Railways;  emibractng  the  Prindpln 
and  Conatmction  of  Rolling  and  Fixed  Plant,  in  all  departmenta.  lUaatrated  by  a  B» 
ries  of  Plates  on  a  large  scale,  and  by  nuroeroua  Engravinga  on  Wood.  By  D.  K.  Clais, 
Engineer.    8  vols,  half-morocco,. folio,  924. 

«*  Thia  work  contains  the  beat  pabliahed  information  extant  upon  looomotins.'^ 

American  Raiiroad  JwrntL 
Grie&'s  MfiCHAiiios'  Pocket  Dictiohaby  ; 
Ninth  Edition,  $2^25. 

QuSB^B  MttcRAirics'  Calcuiator  ; 

Sixteenth  Edition,  $1*38. 

fiLACKIE  ic  SOW, 
156  William  Street,  NEW  TOBK. 
PjpilJLADELPBIA  :  G.  8.  Doncan,  33  Sonth  Sixth  StieeU^BOSTON:  C.B.  RuiiA 

12  Tremont  StieeU 


ENGINEERING  PRECEDENTS 
JUST  PUBLISHED— 8vo.  127  pp.,  $l-26. 
Sent  free  on  leceipi  of  the  price.    ISHERWOOD^ScB.T.  Chief  £ng^leer^  17.8.K.) 

ENGINJGERING  PRECEDENTS  FOR  STEAM  MACHINERY, 

Embracing  the  PeHbrmanees  of  Steamahipa,  experiments  with  Propelling  InstnineDli^ 
Oo»danserB»  Boilersi  dec.,  accanqia|ned  by  Analysis  of  the  same ;  the  whole  being  origiMl 
natter  and  arranged  in  the  most  practical  and  useful  manner  for  Enginoeia. 


U.  B^ILLJERE, 
JTa,  390  Btbadway,  JTe^f  York. 
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FRANKLIN    INSTITUTE 

or  THS 

STATE  OF  PENNSYLVANIA, 

rOB  TBS 

PmiHIIOTIOlf   OF   TH£   MECHAJTIC   JkJSLTH. 


TSRM8  OP  MEMBERSHIP— Annual  Odotribations,  $3;  Lifo  Mmnberahip  $35, 
with  an  additional  charge  of  one  dollar  the  first  year  fur  a  Certificate  of  Memberahip. 

The  fiscal  year  commences  i>n  the  first  of  October.  Members  elected  after  January, 
pay  twenty-five  cents  per  mooth|  to  the  first  day  of  October  next  ensuing. 

PRIVILEGES  OF  MEMBERS— Members  not  in  arrears  are  entitled  to  the  use  of 
the  Library  and  Reading  Rooin,  (which  is  open  daHy  from  9  o*clock«  A.  M.,  to  10  o*clock, 
P.  M.)  with  the  privilege  of  taking  books  out.  They  will  also  receive  a  »<>a8on  ticket  for 
the  Leetores  and  Exhibition,  and  a  ticket  for  a  I^ady  to  attend  the  Lectures,  and  six 
sbigb  admission  tieketo  to  the  ExJiibtttao  ibr  Ladies  or  Minors.  They  will  also  be  ett*' 
titled  to  receive  one  copy  of  the  Joobvai.  ov  tbb  IxsTiTrTB  at  obb-balv  tub  avBscmir^ 
Tiov  PBicB,  wben  paid  in  advance. 

FBI  VILEGBS  OF  MINORS^The  Minor  Children,  Wards.aiid  Appcvnticeaof  Mem- 
bera  who  are  not  in  arrears,  are,  on  the  payment  of  two  dollars  per  an^um,  entitled  to, 
use  the  Library,  attend  the  Lectures  and  Meetings  of  the  Institute,  and  visit  the  Exhibi- 
tion ;  or  on  the  payment  of  one  dollar,  they  will  receive  a  tick«t  for  the  Lie<Aares  only. 

THE  LECTURES  of  the  Institute  on  Mechanics,  Physics,  and  Science  commence  the 
first  week  in  November,  and  are  continued  on  Monday »  Wednesday,  and  Friday  Even- 
ings for  twenty  weeks. 

THE  DRAWING  SCHOOL, for  instroction  in  Mechanical  and  Architectural  Draw-, 
ing  and  Designing  commences  in  October,  and  is  continued  on  Tuesday,  Thursday,  and 
Saturday  Evenings,  ibr  twenty-fonr  weeks,  Biider  th«  avipafinlsiidaaie.af  •  eoaapeieot 
Draoghuman. 

T£RMS. — ^Five  dollars  per  quarter,  in  advance.  Pupils  under  twenty-one  yean  of  age 
are  entitled  to  attaad  the  Laelureswf  the  Institute  and  visit  the  Exhibition. 

THE  JOURNAL  OF  THE  INSTITUTE,  devoted  to  Mechanical  and  Physical 
Scienee  and  the  Arts,  has  been  pql>|ished  aoqthly  ainff  ^26.  Esch  number  conuins 
seventy-two  ]ar$e  ^c^vo  pages,  forming. two  volumes  annually ,l illMatrated  with  jplatea 
and  wogd  ciiti.        •     •  .   i      ♦     .       .'..*-'  .; 

Sobecription  price,  five  dollars  per  annum, 

THE  STATED  MEETINGS  OF  THE  INS'l^ITUTE  areiield  en  $^e  third  Thurs- 
day evening  of  teth  mohth,'  at  which  subjects  ednhected  with  Scfenee  tfikd  the  Arts  are 


Membere  and  odieni  haviBg*  medels  er  imprevements  they  wish  to  biing  hefim  U»  - 
lacrting,  will  pieaae  send  them  to  the  Hall  in  the  aflemoon. 

COMMITTEE  ON  SCIENCE  AND  THE  ARTS.    For  etaminatton  of  farventiona'' 
and  hnpy^eicnts  1^  ih^  Ueounitleey  apply  eUhaf  peiieiMdIj  or  by  i^ttef  to, 

WILLIAM  HAMILTON, 
Hall  or  thb  1»btitut»,  If o.  15  Bomu  Svtbxtb  ^m%vt,  Prfiiii  • ' 
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JQiSni  W  THE  IKOnOJM  HSDHnB. 


COMPLETE    SERIES. 


A  few  complete  copies  of  the  Journtl  of  the  Instttate  froni  Janaarf ,  1828,-  to  December, 
1857,  forming  00  To^mefl,  ilevoted  to  Mecfiaiiica,  FWydlcal  SbieneOt  CitH  SngineeriBg, 
American  and  Foreign  Patents,  dcc^  will  be  sold  in  numbers  for  sixty  ($C0}  dollaneach, 
for  cash  in  advance. 

The  above  copies  consists  of  the  whole  of  the  second  aeries  (26  T61iities)»  aad  v»N 
umes  I  to  34  of  the  third  veries. 

'  The  first  series  consist  of  four  volumes,  published  in  IS26  and  1827  under  the  paU 
ronage  of  the  Institute,  and  do  not  constitute  a  part  of  the  publication  by  the  Insti- 
tute.  These  Tolumes  are  now  out  of  print 

'  Also,  a  few  copies  of  separate  volumes,  of  some  of  the  years  previous  to  1841,  wiU  be 
sold  in  numbers  at  $1  per  volume;  and  from  1841  to  1854  (both  years  iodocive^)  at 
$t<26  per  vo/lwme;  when  not  lets  than  10  velones  tan  tak«i;  ikm  eaakte  hm  iMnilled 
with  the  order. 

This  Journal  is  the  oldest  mechanical  ptniodical  now  published  in  this  oountiy,  and 
as  an  opportunity  may  eeldom  occur  to  procure  s  ooapleie  seriea,  or  lo  omapleU  those 
already  possess^,  it  will  be  well  for  those  Interested  to  make  immediate  mpplicfttioii,  as 
but  a  limited  number  of  copies  remain. 

The  Journal  will  be  bound  in"  full  muslin  binding" and  lettered  at  37}  centa  per  virf- 
umc,  or  in  anyVther  style  that  may  be  desired — the  expense  of  which  will  depend  on  tut 
style. 

The  subscription  price  is  Five  Dollars  per  annum  (2  vols),  issued  in  monthly  numbers, 
and  when  paid  in  advance,  the  postage  is  prepaid  by  the  Institute. 

Applieatiotts  mndremitlineeatoha  DMidota  •     ' 

WILLIAM  HAMILTON,  Jlc/iiofy, 
Hall  of  ihe  FmaUin  Inatitttte^.PbiMfliiAat,  P« 


THE   AMERICAN 

LAP-WELB  IRON  TOILER  FLtJBS, 

MADEBYTHB 

READING   IRON   CbMPANY. 

Made  from  1  lo  8  inches  in  diameter,  in  lengths  to  23  feet,  and  of  Cko-  best  Ponn^U 
nAaMoaU'biMfccfaaToaalifan»oiid«q«fcliafiiiMbtloali7lm|Mi^^  .r# 


Also,  made  to  order,  a  but*wclded  flue  with  patent  lap- welded  ends,  and,  when'^wifangil, 
will  be  finishixl  wHb,ii  acreyr.aad  faniio. 

.  FLUES  of  my  iUcknestf  Of  Meul,.or>  IMigihs  «adi^  23  U^t,  mt^  to  oi4br.  AIm,! 
welded  wrought  iron  tubes,  for  water,  steam,  and  gas.  Extra  heavy  tnhes  modo  toi 
order. 

ForlilO  «l  our  Office,  No.  28  80UTH  SEVENTH  STREET,  Philadelphia,  and 
A.  9.  WpOSi^^No.  59  MAIp^J^.LANH,  New  Yor|L,,or  at  Ottr.^orka. 

SEyIpERT,  McMANUS  &  CO., 
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The  Journal  of  the  Franklin  Institute 

IS  PUBLISHED  ON  THE  FIUST  OF  EACH  MONTH, 

Al  Five  Dollars  per  annum  for  one  copy,  Eight  Dollars  for  two  copies,  and  Ten  Dollars 

for  three  copie*-^ 
Payable  on  tbe  completion  of  tbe  Slxtb  Number* 

The  JournM  will  be  delivered  free  of  Postage  when  the  subscription  is  paid  in  advan'^e,  (seo 
postages  and  remittances  on  last  page  of  the  cover.) 

Commnnieatiotu  rnnd  letters  on  business  must  be  directed  to  thk  Aotuaby  or  THt 
FaANKLiN  Irstitute,  PBiLADELraiA;^t^«  postage  paid. 


The  Journal  can  also  be  obtained  from  the  following: 

CHARLES  S.  FRANCIS  &  CO.,  City  of  New  York. 

W.  C.  LITTLE  &  Co.,  Albany,  New  York. 

CROSBY,  NICHOLS  &  CO.  Boston,  Massaehasetto. 

LITTLE,  BROWN  &  Co..  '«  « 

HENRY  WHIPPLE  &  SON,  Salem,  '< 

N.  HICKMAN,  Baltimore,  Maryland. 

F.  TAYLOR,  WashiogtoD,  District  of  Columbia. 
Piiri».->HECTOR  BOSSANGE  dt  SON,  11  Qaai  Voltaire,)  ^u  .u    •    ^i 

Loiufon.— EIVES  &  MACEY,  61  King  WUliam  Street.        J  ^^^  *™  authoriEed 

to  receive  sabscriptions,  and  to  make  exchanges  for  periodicals  devoted  to  the  Arts  and 
Sciences. 

To  Readers  antl  Correspondents. 

Hie  Committee  on  Publications,  anxions  to  render  this  work  as  valuable  as  possible 
have  determined  to  ofier  a  liberal  compensation  for  original  articles  on  the  subjects  to 
irhieh  this  Journal  is  devoted;  and  they  accordingly  invite  mechanics  and  men  of  science 
lo  communicate  their  observations. 

JOHN  C.  ORESSON, 

B.  H.  BARTOL,  ^       ... 

J.  VAUGHAN  MERRICK,      V     *^"!?f"'"  ^" 

FAIRMAN  ROGERS,  l-uOUtatums. 

WASHINGTON  JONES, 


STeixT  Works  on  Civil  Engineering, 

By  JOHN  C.  TRAUTWINE,  Civil  Engineer. 
Tfie  Field  Practice  for  Laying  out  Circular  Curves  for  Railroads. 

Fourth  TnousAifD,  Revised  and  Enlarged,  in  Pocket-book  form — 

A  Jfew  Method  of  Calculating  the  Cubic  Contents  of  Excavations  and 
Embankments  by  the  Md  of  Diagrams. 

With  10  Copper  Plates. — Secoxtd  Edition,  Revised. 

rice,  one  dollar  each  ;  postage  on  the  Curves  five  cents ;  and  on  the  Excavations  and 

mbankments,  eight  cents. 

Published  by  WILLIAM  HAMILTON, 

Hall  of  the  Franklin  Institute,  Philadelphia. 
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PASCAL  IllON  WORKS, 

Established  In  18111* 

ORRIS,   TASKER   ^   Co., 

MANUFACTURERS  OF 

Wrought  Iron  Welded  Tubes, 

i-inch  to  7  inches  bore,  lor  Stea.v,  Gas,  Water,  Ac,  with  T's,  L's  Stops,  Ya^tes, 
Ac,  with  Screw  Joints  to  suit  tubes.  Malleable  Iron  and  Brass  Fittings,  Glasil 
Blower  Tubes,  Blasting  Tubes,  &c. 

Galvanized  Tubes  and  Fittings  as  above. 

Iiap-^elded  Boiler  nues, 

li  to  8  inches,  outside  diameter  cut  to  a  specific  length,  20  feet  or  under. 

Artesian  Well  Pipes 

Of  wrought  iron,  screwed  together,  flush  inside  and  out. 
Colls  of  Tube   For  boiling  and  evaporating  by  steam  or  hot  water. 

Tuyere  €olls, 

For  Blast  Fomaces,  and  tube  cnt  and  fitted  to  plans  and  specifications  seat. 
Oouble  Kettles,  For  steam  boiling  and  evaporating,  and  cooking  bj  steaai. 

Orying  Closets 

Heated  by  steam ;  Wash  Houses  and  Steam  arrangemenU  for  Poblic  Institations  ami 
Private  Houses.    Steam  ClOSets  and  Hot  Tables,  for  Hotels  and  ResUaraols. 

Warming  and  Ventilating 

Steam  and  hot  water  apparatus  of  tbe  roost  approved  plans,  for  Factories,  Poblic 
Buildings,  Hotels,  Private  Dwellings;  Green  Houses,  &c.,  constructed  and  adapted 
to  tbe  buildings  to  be  warmed.  j 

Hot  Water  Apparatus;  ] 

Tasker'S  Patent  Self-Regulating  Hot  Water  Apparatus,  for  Private  Dwellings^ 

School  Houses,  Hospitals,  Green  HoQses,  Ac  i 

Iron  &  Brass  Castings, 

of  every  description. 

Gas  Works  Castings: 

Metorts  and  Bench  Castings  for  Coal  Gas  Works ;  Street  Mains,  Bends,  Branches, 
Drips,  Lampusts,  Lanterns,  &c. 

Rosin  G-as  Apparatus, 

For  Factories,  Public  Buildings,  Hospitals  and  Private  Dwellings. 

Artesian  Well  Pipe, 

0f  Cast  Iron,  6,  8,  10  and  12  inches  diameter,  with  wrought  bands,  or  screw  coupled; 

flush  inside  and  out. 

Green  House  Fipes  and  Boilers: 

Fire  Doors  and  Frames,  Hot  Water  Pipes  for  Fo.cing  Beds,  Pineries,  Garden  Rollers,  dkc< 

COLVNiVS, 

Conduit  Pipes,  Pavement  Gutters,  Soil  Pipe. 

BATU  TtTBS, 

Sinks,  Sewer  Traps,  Soil  Pans  and  Traps,  and  Water  Closet  arrangemenlSb 

SCREWING  MACHINES, 

Drill  Stocks,  Stocks  and  Dies,  Taps.  Reamers,  Drills,  Pipe  Tongs,  and  a  general 
assortment  of  Gas  and  Steam  Fitters*  Tools  and  Materials. 

WORKS,  Soutli  Finii  &  FranliUn  Sts.  PDnillVIPBTI 

W ARDUOUS K  «b  OFFICE,  IVo.  S'i9  So.  3d  St.  lOllliUIJlliriUJL 
STEPHEir  K0BRI8,  GHA8.  WHEELER.  Jr  , 

TB08.  T.  TASKEB,  It.  8.  P.  K,  TA8EER. 
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taiEAMIESS   BEABS   TUBES/ 

AMD 

SEAMLESS  COPPER  TUBES, 

FOR 

Iiocomotive^  Marine^  A:  Stationary 
Boilers^ 

MANUFACTURED  BY 

AMERICAN  TUBE  WORKS, 

BOSTON,  MASS. 
JOSEPH  H.  COTTON,  Traas.,  105  Sute  Street 

CEXiXiUXiAR  GAS  RBTORTS. 

C.  M.  CRESSON'S  CELLULAR  GAS  RETORT— PaienUd  OcL  3, 

1854 — adapted  to  the  manafactiiM  of  OAS  from  Roain,  Coal,  Wood,  Ac,  and  acTw  in 
VM  at  the  Philadelphia  Oaa  Worka.     Patent  Righta  for  aale. 

For  information,  apply  to  HfiNRT  S.  HAG^RT,  Attorney  for  Patentee, 

S.  E.  Comer  of  Walnnt  and  Sixth  Streeta,  Philadolf^ia,  Pa. 

EDWABD  a  EENWICK, 

eOUClTOR  or  patents  in  the  UNITBD  states,  ANfD  IN  TtVBlGH 
COUNTRIES,  AND  EXPERT  IN  PATENT  CAU8E& 

Offux,  335  Broadway,  Jftu  York, 

SAMUEL   McELBOY, 

tfxirxii  BNaxsrHBa. 

Surveys  aod  Plans  made  ia  all  departments  of  Constru^tiOD;    Special 
attemion  paid  ta  Water  Worics^  with  or  without  punping  supply. 

OrricKs.  ^ 

19  Nanan  St,  New  Yoffu'  Bnciaeer'e  Office,  Water  Works,  Brooklyn. 

Box  tear,  P.  O.,  New  York. 


Digitized  by  VjOOQ IC 


TO  IRON  MANUFAGTURERS. 


Patent  Direct  Action  Steam  Hammer. 

{Merrick  &  Sons,  JlssigneeB  of  the  Patent  for  the  United  Statm,') 
The  undesigned  call  the  attention  of  Iron  Manufacturers  to  the  Nasmtth  Patiitt  Stiax 
Hammkb,  now  so  generally  introduced  into  this  and  other  countries,  of  which  they  are 
the  assignees  and  sole  Agents  for  the  United  States.  Up  to  the  present  time  there  have 
been  made  by  the  Patentees  in  EngUmdi  ibr  that  country  and  the  Continent  of  Europe,  be- 
tween two  hundred  and  fifty  and  three  btradred  hamtners,  for  CrOTernment,  Railway  Compt 
nies,  Copper  Works,  Forges,  and  Engineering'establishments;  and  the  undersigned  have 
made  for  this  Qounirj  upwards  of  forty,  vannng  in  aize/roni  600  U>s»,  falling  1  i  ft,  to  6  t4mii 
falling  6  feet.  They  can,  therefore,  confidently  urge  its  merits  upon  the  trade,  and  are 
provided  with  certificates  in  its  favor  from  many  parties,  (who  have  one  or  more  in  use,) 
which  will  be  ihown  tipon  application. 

The  advantages  of  this  Hammer  over  all  other  forms  are  ai  follows: — 
1st,  The  Ram  falling  vertical^,  the  surfaoea  of  the  bitts  upon  it  and  the  anvil  are  alwayt 
parallel,  giving  facilities  for  flattening  a  ball  or  faggot  of  any  thickness;  and  the  fall  being 
far  greater  than  that  of  any  helve  hammer,  a  much  thicker  mass  may  be  placed  under, 
without  choking  it. 

2d,  The  intensity  of  the  hlow  m^y  be  modified  instanilj  by  the  attendant,  so  astosnit 
/he  work;  and  the  Ram  may  in  like  manner  \te  arheeUd  in  Ue  mutent  at  any  point,  so  that 
it  is  more  completely  under  control  than  any  other  form  known. 

3d,  It  may  be  a^tplsrf  ^'^T  daecrtyti^v  •€ -work^-wkptlitKor  bwmering  bloomt, 
making  heavy  forfihgB,  tur  tbe  ominary  tight  ^rgtogs  for  mikchhie  Ithdjw;  for  beating  cop- 
per, or  crushing  stone,  dec,  ^dc.  The  form  of  the  side  frames  can  be  altered  to  suitcir- 
tiumataile^s,  so  aft  i^  allow  ffe^  acoesa  <m  all  aidfa* 

4th,  It  requires  no  Steam  Engine  to  work  it;  hence  the  friction  and  other  losses  inddent 
to  the  «rdioary  faMmier  are  materially  reduced.  In  Forged  ibib  waste  heat  Irooi  the  fnr- 
naces  gives  ample  tfteam  to  work  it.  Every  Hammer  is  provided  with  self-acting  and 
hand  gearing. 

For  terms  and  other  particnlars,  apply  to 

MSBRICK  dc  »ONB» 

SouUlltaarJt  Foundry^  Philade^kUu 
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PROSSiSR'S  PATBNT 

OBIGIWAL 

LAP- WELDED  IRON  AND  STEEL  BOILER  TUBES,  SAFE 

FROM  END  TO  END. 

PARIS' PATENT  ENAMELED  IRON  PIPES  AND  PUMPS, 

FOR  WATER  SUPPLY,  ACIDS,  &c. 

SOLE  IMPORTERS. 

PROSSER'S  PATENT 

SURFACE  CONDENSERS  for  high  pressure  steam,  with  sea  or  other  bad  boiler  water. 
Gauges,  3-cutter  Drills,  Countersinks,  Tube  end  Cutting  Bars»  Expanderd,  Tube  Scalef^ 
dle«i  Wire,  Whalebone  Briuhea,  and  Pall  Lever  Wrenchee. 
Tubes,  plain  or  enatnekd,  screwed  together  for  ARTESIAN  WELLS. 

THOS.  PROSSER  6c  SON, 

28  Piatt  Street,  New  York. 


M.  W.  BALDWIN  &  Co.,  PhUadelphia. 

Manoiacture  LOCOMOTIVE  ENGINES  of  the  most  approved  constraction,  and 
perfect  adaptation  to  all  the  variety  of  circumstances  under  which  they  can  be  usefoUy 
employed  ;  ranging  in  weight  from  ten  to  thirty-six  tons,  and  using  one-half,  two-thirds, 
threo-fottrtbs,  or  the  whole  weight  for  adhesion, 'as  the  grade  of  the  road,  or  bustneas  to  be 
done,  mfiy  render  desirable  or  neceasary. 

Patterns  of  various  sizes  of  each  of  the  following  .plana,  vix : 
Plan  (A  anil  B,  1.  pair  drivers  and  trucks,  for  Passenger  business  exclusively. 
««      C,  2         '*  ^  "  or  Freight  business. 

««      D,'  3        "  "        ) 

"      D,  3        "  ^       C  ^^'  P>r^iS^^  business  exclusively. 

«      E,  4        "  "       ) 

The  D  an^  E  Plana  are  particularly  adapted  to  roada  having  heavy  grades  atod  abrupt 
curves.  The  temporary  track  connecting  the  Eastern  and  Western  divisions  of  the  Vir- 
ginia Central  Railroad,  having  grades  of  295  feet  rise  per  mile,  and  curves  of  300  feet 
radtaa,  has  been  succeasfutty  worked  for  two  years  paat  by  aix-wheel  D  Enginea  of  our 
make.  •  »  •  •      ~ 

The  maieriais  and  toarfcmanship,  ^ffieieney  and  durahiUty^  tsonomy  of  fuel  and  re- 
pair»f  are  guaranti^  equal  to  any  other  engiDes.  in  use^ 

~  DRAWING. 

THE  0abacriber  would  respectfully  inform  his  friends  and  the  public,  that  he  con- 
tinues to  give  instruction  in  MACHINE,  ARCHITECTURAL,  TOPOGRA- 
PHICAL, and  LANDSCAPE  DRAWING,  and  PAINTING  in  OIL  and  WATER 
COLORS.  Day  and  Evening  Classes  at  the  office,  and  instructions  given  in  Schools  and 
Families.     Drawings  Ibr  Patents  correctly  mtde^  and  Deaigna  fumuhed. 

JOHN  KERN, 
N,*!^.  Corner  Tanth  and  tlaca  Streeti^ 

late  No*  62,  FUbert  Street,  near  10th 

BEFEBBHC28. 

P.  F.  ROTHERMEL,  Esq.,  D.  R.  ASHTON.  Eaq. 

JE8PER  HARDING,  Esq.,  Wm.  HAMILTON,  Actuary  Fr.  In^t 
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THE   aREAT   AM-B  R  I  0  A  N   A  N^D   F  O  RE  IGN 

Patent  Ageney  Offices. 


UVTEMTOIIS  StSClTRC  TOUR  RIGHTS. 


HOW  TO  OBTAIN  LETTERS  PATENT. 


MESSRS.  MUNN  &,  Co.,  Editors  and  Proprietors  of  the  Scientific  American,  are 
conducting  the  most  succescful  ▲oxsrcT  for  securing  the  Riohts  of  iNTiVToms,  to  be 
found  in  the  United  States.  The^  have  been  personally  familiar  vrith  the  progreas  of 
InTontion  and  Diacoverj  for  the  past  fifteeo  years,  and  have  prepared  and  conducted  withia 
this  period  more  Patent  cases  than  any  other  Aosiiorlir  ths  Wobld.  As  an  evidence 
of  the  confidenee  reposed  in  their  ability  and  integrity*  they  may  with  pronely  refer  to 
the  extraordinary  fact  that  nearly  TWO  THOUSAND  PATENTS  have  iseaed  to  their 
.^;lient8  during  the  brief  space  of  only  TWO  YEARS ;  and  daring  the  same  period  they 
have  examined  through  their  efficient  Branch  Office  in  Washington  into  the  novelty  of 
about  eighteen  hundred  InveniionMy  thus  affording  to  them  a  knowledge  of  the  ooMento 
of  the  Patent  Ofiice  unrivalled  by  any  existing  agency^  Not  only  this,  but  more  than 
one-half  of  all  the  Patents  secured  by  American  citizens  in  European  countries  are  taken 

1  through  MUNN  ACO.'S  AGENCIES  IN  LONDON,  PARIS,  BRUSSELS,  BER- 

j  LIN,  AND  VIENNA. 

'  Circulars  of  AdTlCO  How  to  SEcunx  Amkrtcav  avd  Fonxioir   F^ATBjrrs, 

will  be  sent,  free  of  charge,  to  all  who  may  wiwh  for  them.  Messrs.  Munn  dc  Co.'sprm- 
cipal  Offices  in  New  York  are  removed  from  128  Fulton  St.  to  the  apacimu  roooM  in  the 
new  Park  Buildings,  Nos.  87  Park  Row,  eastern  side  of  the  City  Hall  Park,  and  145 
Nassau  St,  where  alt  communications  should  be  addressed,  and  where  Inventors  are  cor- 
dtaUy  invited  to  call  whenever  they  visit  the  city.  Their  Branch  Office  in  Waabington 
Gity  is  on  the  corner  of  F  and  Seventh  Sts.,  directly  opposite  the  Patent  Office.  Mnn 
6l  Co.  refer  by  permission  to  Judge  Mason,  Ex-Comraiseioner  of  Patents,  and  to  ever 

I  SsTxir-  Thousahd  Inventors  in  the  United  States  whose  papers  have  been  prepared  and 

I  prosecuted  through  their  Agency.    Address 

MUNN  A  CO., 

No.  37  Park  Row,  New  York  City. 


AMERICAN  AND  FOREIGN  OFFICE 

FOR 

PROCURING   PATENTS. 
LOW,  HASKELL  &  Co., 

Solicitors  of  Patents  for  IrweniionSy  and  Editors  of  the  Inventor. 

304  BROADWAY,  corner  of  DUANE  Street, 

third  block  above  City  Hall,  New  Yock. 

I    .*. ■  ■ .    »,.,<..    .   >......,...  .s. .  f- >    ■  ■ 

LEMUEL  W.  SERRELL, 

SOLICITOR  OF  AMERICAN  &  FOREIGN  PATENTS, 

Jfo.  121  JTassau  Street,  Mw  Yark^ 


Prepares  Mechanical  Drawings.  Specifications,  Caveatat  Assignments,  &c,  and  tran 
all  other  bushiess  ^noected  mm  obtaining  Letters  Patent  in  th^  United  States  and  For- 
eign Connttiea  with  promptness  and  dispatch. 
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.HENEY  HOWSON'S 
TEUiimiVUL  A6EHCT  FOR  FROCURIVG  PATENTS 

IV  TBI 

UNITED  STATES  AND  EUROPE, 
FORREST  PLACE  No.  123^  SOUTH  FOURTH  STlREET, 

PHILADELPHIA. 


AOENCIE8  IN  LONDON.  EDINBURGH,  DUBLIN,  MiftJCHESTER, 

PARIB,  BfiUSSELS,  VIENNA,  LEIP8IC,  BERLIN, 

AND  OTHER  EUROPEAN  CITIES, 


H.  HowtOR  prrepi^eft  Specifications,  Drtwing**  I>«eds  of  Asmgnment,  conducts  Inter- 
ferencet.  Appeals,  Applications  for  Re-issues,  Extensions,  &c.,  attends  to  the  filing  of 
CsTeats,  Reports  as  to  the  Patentability  and  Utility  of  Inventions,  and  also  acts  as  Consult- 
ing  Atlofoey  to  eiiber  eoansel,  plaintilT,  or  defendafit,  in  suits  at  law  reapeetiRg  Patentt . 

As  H.  H.  visits  Washington  inonthly,  he  is  prepared  to  take  charge  of  rejected  appli- 
cations, and  argue  such  cases  before  the  Eiamiaers  and  Commissioner,  thus  saving  to 
.uvTenUira  the  aonoyance  and  expense  of  personal  visits  to  Washington. 

Burlington.  lovra,  October  3,  1857. 
Diiv  Silt : — ^I  take  thb  occasion  to  state  to  you,  that  for  several  years  past  I  have  been 
acquainted  with  the  manner  in  which  you  have  conducted  your  business  as  Patent  Soli- 
citor. This  has  always  been  highly  creditable  to  yourself,  and  satisfactory  to  the  Patent 
Office.  You  understood  your  cases  well,  and  presented  them  in  that  intelligible  form  which 
gCDerally  insured  success.  I  make  this  Certificate,  in  hopes  that  it  may  be  serviceable  tp 
you  in  continuing  to  find  that  employment  in  your  profession  to  which  your  industry, 
lotelligence,  and  courteous  bearing,  so  justly  entitle  you. 

Yours,  veiy  truly,  CHARLES  MASON, 

To  HczTRT  Howsov,  Esq.  Late  Commissioner  of  Patents. 

~~THOMAS  D.  STETSON, 
Mxh(mical  Engineer  and  American  and  Foreign 
FATX3NT  AGX3NT, 

No:  6  TRYON  ROW,  Niw  York. 

HENRY  E.  ROEDER, 
.  MBCHANIOAL  EBTQINEEB  AND  PATENT  AGBNT, 

JVb.  346  Broadway^  Jfew  York. 

Applications  for  Letters  Patent  for  the  United  States,  and  every  country  in  Europe, 
matde  on  the  moat  reasonable  terms. 

7.  R.  &  fi.  S.  KOBINSON, 
CONSULTING  &  SUPERINTENDING 

STX^AM   Z3NGZNEZSRS, 

no.  7  BIGELOW  LIBRART  BUILDING, 

CLINTON,  Man.  Z 
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DR.  F.  A,  GENTJE, 
No.  333  WALNUT  8TBEET, 

PHILADELPHIA, 

OFFBKS  BIS  SEKYJCXa 

For  die  examination  of  Ores^  Minerahy  Mineral  yVaterSy  SoSsj 
Mariure&f  and  other  Chemical  Products. 

ALSO  iv  oirnro  ms  professional  aotici  and  opinioit 

ON  THE  ¥ALUE  OF  MINES  AND  MINERAL  UNDS, 

AND  ON  CHEMICAL  QUESTiON8|  ETC. 

, — :o: 

limited  number  of  Students  taken  in  Analytical  and  Practical 
Chemistry,  Minerak)gy,  Geology,  and  MetaUurgy. 


LABORATORT  FOR  PRAOTIOAL  AND  ANALTTIOAL  OUUmfrAT 

ESTABLISHED  IN  1836. 

The  sabscribeni  continae  to  give  tfjeir  personal  attentton  to  tnirtr«ctioti  in  PRACTI- 
CAL CHEMISTRY,  MINERALOGY,  AND  GEOLOGY,  according  to  the  method 
^hich  they  have  pursued  succeaaifully  during  the  past  twenty-two  yean  io  this  city*  A 
commodious  and  well  furnished  Labobatort,  a  large  and  select  Library  of  practical 
and  scientific  works  in  the  English,  German,  and  French  languages,  together  with  miA- 
eral,  geological,  and  technical  Collectioms.  offer  every  facility  to  the  student. 

ANALYSES  of  Ores,  Minerals,  Soils,  Waters,  Vegetable  substances,  and  the  prodac- 
tions  of  Art  will  be  carefully  executed.  Persons  residing  at  a  distance  may  send  by  letter 
small  average  samples  of  ores,  earths,  A:c.,  weighing  from  100  grains  to  one  ounce. 

The  various  applications  of  Chemistry  to  Manufactures,  Agriculture,  Medicine,  and 
Pharmacy  will  receive  special  attention.  Where  it  is  practicable,  reeearcl^  will  be  in- 
stituted and  opinions  given  on  all  chemical  questions. 

Apply  to  Wm.  Hamilton,  Actuarj  of  the  Franklin  Institnto^  or  to  the  subecribera, 

BOOTH,  GARRirrT  Jt  CAMAC, 

Ai  the  Laboratory,  Chant  Stieet,  lOtb  &t.  bstween  Maritet  and  Oboetnnt  Sta. 

■     ■       ■     '■     r* 

JAMES  C.  LANE, 

BX-CHIBF  £MGINXBB  OF  BZPLORATIONS  IN  SOUTH  AMXRICA,  ftC. 

MECHANICAL  AND  CONSULTING  BNGINEEB, 

TIMES  BUILDING,  No.  41  PARK  ROW, 

Room  JVb.  4.  iNew  York. 


PATENTS  NEGOTIATED. 

Drawings,  Specifications,  and  Models,  (metal  or  wood,)  Applications  for  Patents,  and  aft 

business  whatever  connected  with  Patents  attended- to  with  economj  and  dispatch. 

Application  fojr  Patent^  including  drawings,  specification,  and  Patent-Office  fees,  ^^M. 
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LOCQMOTIYE   ENGINES 

ConftfQctel  wilbDlMPF'EK'd^  PATENT  BOILER,  unite  and  combine  all  the  mechani- 
cal and  physical  characteristics  essential  to  the  thorough  and  economical  consumption  of 
fbely  whether  Coal  or  Wood.  The  practical  results  which  have  followed  its  introduction 
and  use,  are  matters  of  official  record  in  the  Reports  of  the  Philadelphia,  Wilmington, 
and  Baititiiore  Railroad  Company,  itnd  other  Railroad  Companies,  whose  concurrent  tes- 
Imiooy. dtinonat rates  it»  efficiency  and  UasucdeBB. 

.  Tb^  9IMPFEL  COAl.  BURNER  has  ppsaed  through  the  preHmiaar|r  ordeals  of  trial 
and  experiment  The  plan  of  this  Boiler  is  based  on  sound  philosophic  principles,  and 
hence  its  efficiency  and  success  in  generating  steam,  with  lrss  weight. 
'  It  will-  be  seen,  hy  the  cut  above,  that  the  bent  op  Water  Tubes  terminate  at  ihe  crown 
9t  the  fire-box  at  onb  end,  and  communicate  with  the  water  space  at  the  otbier  or  farther 
and,  tbua  bringing  the  wa^er,  mechanically,  from  the  colder  or  farther  end«  directly  over 
the  fire,  absofbirtg  the  greater  part  of  the  heat,  and,  at  the  same  time,  overflowing  the 
crown,  keeping  it  cool  and  protecting  it  from  being  overheated,  and  thereby  preventing 
expIoaioD,  in  case  the  water  should  fall  much  below  its  ordinary  level;  and  also  incrkas- 

IV6  TBX  HEATIJIO  StR^ACf  THREX  FOLD  WITBIIT  TUB  F]RK''BOX.      The  bcud  in  the  tubcS 

enables  them  to  yield,  and  thus  relieve  the  joints  from  undue  strain,  caused  by  the  un- 
equal expansion  and  contraction. 

The  beated  products  of,  combostion  not  being  separated  by  passing  through  tabes,  as 
if  the  ease  in  the  flue  tubular  Boilers,  by  proper  appliances  combustion  is  maintained, 
among  the  tubes,  Ihe. whole  length  of  the  Boiler. 

Of  one  of  the  Engines  constructed  with  the  Dimpfel  Boiler,  8«  M.  Felton,  Esq^  Presi- 
dent of  tbe  Philadelphia,  Wilmington,  and  Baltimore  Railroad  Company,  in  his  Annual 
Report  for  the  y^ar  e«diog  November  90t  1S58,  says: 

**Tbe  Dimpfel  Engijie^  Daniel  Webster,  has  run  [the  Great  Express  Train]  daring  the 
j^v,  33,786  miles* 

.     Cost  of  Coal  eonsumed,  ..  .        f  UB7816  i 

Cost  of  Wo9d  forl^indiing, ..    ,  •  ,     167-70 


i 


Total  cost  for  fuel,  $8140-85" 

Coet  peit  mile  mn  6  ^*100  cents.  ^*  Average  niunber  of  care  down,  9} — average  num- 
ber of  cmrs  up,  10." 

Wilnlng^m  July  9,  1858w 

&  M.  PsiTOH,  Beq — ^Dear  Sift^Tbe  [PiHipfel}  Eii^n^  Hen^  Clay^tan  7^  [trial] 
trips  in  Jane,  1868«  betweien  Pbitadelpbiarand  the ^bsqnehantia  River^  940^tnilee.  *  * 
Coal  per  mile,  20  49-100  \\m  X^o^xseet  per  inile'ra«,4t  8>10-«ents.  Average  cars  each 
way,  seven  long  cars,  passbfger  iMti.  ~» 

Wir.  Stbibits,  Master  Mhcbintstl*.  W.&  6/ R,R. 
For  farther  inforqiatian,  Address,  F.  F.  DIMPFJ^L,  Philipxlphia. 

REPORT  of  the  COMMrTrtTfi  appointeii  by  the  FftANKLIN  INSTITUTE 

to  experiment  on 

THE  STRENGTH  OF  MATEMALS  :EMPL0YEI>  IN  THE  CON- 
,STRUCTIO>f  OF  STEAM  BOILERS,         . 
Jlli^iraUd  mth  iO  Copperplates^    Price,.  fr^Q.    / 
A  lew  copies  can  be  had,  on  application  to 

.  :/  T     {       .  WMaU^M  HAMILTON,  Aeiuary, 

.t  ^    .  .   ii  ;    ;.    ;-  .i ..    M  f  I  /   .  Hall  of  the  FmnkUn  institute. 
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FOWLER  &  WELLS, 

AGENTS  FOR  OBTAINING 
AMERICAN  AND  FOREIGN  PATENTS, 
No.  308  BROABWAT,  NEW  TOBK 

h.  N.  FOWLER,  a  R.  WELL8. 

THOMAS  P.  HOW,  MUme^. 


While  we  transact  generallj*  business  of  every  description  relating  to 
applications  for  Patents,  we  invite  the  patronage  of  tbe  ptiblic,  mare 
especifllty,  in  contested  cases,  particularly  those  of  appeal  and  inter- 
ference. In  examining  an  application  which  has  been  rejected  in  the 
bands  of  other  Agents,  we  usually  charge  a  fee  of  live  Dollars ;  and  if 
on  such  examination  we  deem  it  tenable,  we  will  in  most  cases  piosecnte 
it  on  supplementary  proceedings,  on  being  secured  tbe  payment  of  s 
suitable  fee  upon  the  issue  of  the  Patent. 

palmer'sTrm  and  leg! 

Mb,  PiLVBK  has  tbe  pleasure  of  announcing  that  ha  haa  completed  the  IimvTra* 
ef  the  ABJt ;  and  be  beliavea  it  t4>  be  at  Icaat  equal  in  att  tespecti  to  the  Patut  Lea. 
To  aecore  Abus  within  aix  mootha,  ordera  abooM  be  ictit  immedioitly^  aa  iMBdcedi<4 

appHeaiiMM  are  «m  eii  iile. 

The  Anir  and  Haitb  imitate  Ae  nalt- 
Ml  enee  t^  nearly  *  in  appeaniace  aad 
motieB^-«ll  the  jointa  heinf  oepiad  with 
great  preciaion,  and  rendered  oeefiil  lo  an 
eitent  hMbMte  unappraached. 

PALMER'S  PATENT  LEC 

Has  been  exhibited  at  thiity  Exhibitions  of  diatingnished  scientific  aocietiea,  in  compa- 
tilieii  with  all  other  eifbaliiuiea,  and  liaa  tit  a^ta*  iH«t<JL«€B  bee»  dedarad  » -m  aast* 
artificial  limb  extant. 

In  addition  to  thirty  Geld  and  Silver  Medals  (or  first  pieminms^  awarded  the  InteBtar, 
by  Scientific  Soci^tfea  in  the  Uttitisd  SUleav  he  watf  <hy  Uw  iwail&auMitf  lappreval-of  4b«- 
teraatiMiU  Oeuncil  of  diatiogttiihad  6B«f0ona,)  bonnwi  with  Uia  awaid  4if  the 

M  the  WOELP'8  EXHIBITION,  in  Londoi^  (IS61>,  and  alao  with  the 

SILVER  MEDAL, 

(Only  tlrst"  Clasa  Priae.;  at  the^New  York  CrysUl  Palace  (1853),  for 

•^THB  BBST  ARTIFICIAL  IpBOi" 

.  ^     :  .    : .    ,    **tTHE  BANE  ANB  ANTIDCXrE,'^ 

la  the  title  of  a  Joafnal  published  for  gratuitooa  .distn^otion  among  Simgeona,  and  p«^ 
iona  who  have  atrflbred  amputation  of  litnbs.  The  pamphlet  will  be  aett^  postage  pud^ 
to  every  applicant.  Addreas, 

•   -tf^ra^NK.  PALMER,  Sorfann-Artiat, 
(  ISSO,  Cheaovt  Strae^  PhiladelphiB,  Fa. 

Digitized  by  VjOOQIC 


JOURNAL 


or 


THE  FRANKLIN  INSTITUTE 

OF  THE  STATE  OF  PENNSYLVANIA, 

FOR  THS 

PROMOTION  OF  THE  MECHANIC  ARTS. 


HOTEHBER,  1859. 


CIVIL  ENGmEERING. 


For  the  Jounuilof  the  Franklin  Institute. 

Description  of  a  Magnetic  Apparatus  for  adding  Adhesive  Force  to 
the  Driving  Wlieels  of  Locomotives^  By  Edward  W.  Skbrbll, 
Civil  Engineer. 

Almost  all  locomotives  that  have  been  bnilt  heretofore,  have  an  ex- 
cess of  steam  power  over  their  adhesion,  and  where  this  is  not  the  case, 
the  great  weight  that  necessarily  ensues,  in  some  cases  amounting  to 
several  tons  beyond  what  is  required  for  the  proper  strength  of  the 
parts,  is  not  only  an  unnecessary  load  to  carry  every  mile  that  the 
engine  travels,  but  is  so  much  deadweight  producing  impact  by  which 
the  track  and  bridges,  and  in  fact  the  wnole  superstructure  is  sooner 
or  later  destroyed. 

The  difficulties  railway  companies  experience  are  manifold  from 
the  use  of  heavy  engines.  Not  only  the  track  is  destroyed,  and  the 
bridges  impaired,  but  the  machinery  itself  more  readily  wears  out  its 
own  parts  by  their  great  weight,  and  much  more  lubricating  mate- 
rial is  required ;  but  railway  managers  find  themselves  forced  between 
the  two  horns  of  a  dilemma;  for  if  thev  use  light  engines,  there  is  not 
adhesion  sufficient  to  draw  the  heavy  loads  necessary  to  a  profitable 
business ;  while  if  heavy  machinery  is  employed,  it  works  its  own 
destruction  and  that  of  the  track  on  which  it  moves. 

The  destruction  of  superstructure  due  to  locomotives  of  great  weights 
has  been  carefully  computed  by  the  learned  commissioners  appointed 
Vol.  XXXVIIL— Third  Sbbhb.— No.  5.— Noyxxbir/ 1869.  25 
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by  the  States  of  New  York  and  Massachnsetts,  and  by  seyeral  other 
eminent  engineers,  among  whom  may  be  mentioned  m^  friend  William 
Raymond  Lee,  who  has  accomplished  much  to  pat  this  important  ques- 
tion in  its  true  light,  as  has  also  Mr.  McAlpine  and  Charles  B.  Stuart, 
and  others,  and  it  has  been  found  that  the  depreciation  from  this  cause 
amounts  to  upwards  of  (26,000,000  per  annum  in  the  United  Sutes 
alone. 

Appreciating  these  difficulties,  I  went  to  work  to  see  what  could  be 
done  to  remedy  them,  believing  that  science  and  experience  combined 
could  surely  correct  such  grave  errors,  as  there  must  be  in  a  system 
that  resulted  so  destructively  to  its  own  best  interests,  and  to  this  end 
I  drew  upon  the  intelligence  of  all  my  good  friends  in  this  country, 
Canada,  England,  France,  and  Germany. 

The  replies,  without  exception,  were,  *'  You  roust  increase  the  adhe- 
sion of  the  driving  wheels  without  adding  weight  to  the  engine."  This 
was  known  to  be  necessary;  but  how  to  do  it  was  the  difficulty;  and 
although  some  encouraged  the  hope,  and  others  suggested  the  belief 
that  It  could  be  accomplished  by  various  mechanical  contrivances; 
nothing  was  proposed,  however,  that  had  not  before  been  tried,  and  I 
was  about  to  ^ive  up  the  investigation  of  the  matter,  and  consider  the 
case  as  one  of  those  inevitable  troubles  that  surround  every  thing  in 
some  form,  when  reading  the  researches  of  my  friend,  the  eminent 
philosopher,  Dr.  Henry,  I  was  led  to  suppose  that  magnetism  in  some 
way  might  come  to  the  rescue. 

1  was  aware  that  attempts  had  been  made  in  England  to  render  the 
driving  wheels  permanently  magnetic,  and  that  the  engineers  of  the 
Chemins  De  Fer  Du  Nordy  m  France,  had  tried  various  forms  of  electro- 
magnetic helices,  but  all  these  attempts  had  proved  failures.  I  there- 
fore set  about  making  inquiries  in  this  direction,  from  those  best  in- 
formed in  that  branch  of  physical  science  to  which  this  subject  belongs. 
I  met,  however,  with  little  to  hope  from,  perhaps,  because  of  the  pre- 
conceived idea,  in  one  sense  true,  that  a  ring  could  not  be  magnetized; 
but  struggling  on,  as  one  trying  to  find  his  way  in  an  unknown  place 
in  the  dark,  and  success  has  at  last  crowned  the  effort. 

The  apparatus  consists  of  a  helical  coil  of  copper  wire  or  some  other 
proper  electrode  placed  transversely  to  the  wheel  and  around  the  lower 
segment,  in  such  manner  that  the  wheel  may  revolve  freely  within  it 
without  at  any  point  coming  in  contact  with  it.  The  helix  is  sustained 
in  any  convenient  way  to  the  frame  of  the  engine,  and  consists  in  the 
experiments  tried  of  about  300  turns  of  No.  o  copper  wire,  insulated 
with  cotton  and  marine  glue. 

One  peculiar  feature  of  the  helix  is,  that  it  is  a  segment  struck  from 
a  radius  of  the  diameter  of  the  wheel,  which  was  found  to  be  necessary 
in  order  that  the  greatest  magnetic  effect  might  coincide  with  the  point 
of  contact  between  the  wheel  and  rail. 

My  first  battery  consisted  of  sixteen  Groves  cells,  so  modified  that 
they  would  not  stop  by  the  motion  of  the  engine ;  each  cell  had  about 
800  inches  of  zinc  surface,  and  corresponding  opposites  of  platinum 
and  carbon,  and  the  cells  were  connected  in  sets  of  eight  for  quantity 
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— ^zmc  to  zinc,  &o.  My  present  batteries  are  a  modification  of  Smbbs 
and  Chester's,  which  are  found  to  be  mach  more  convenient. 

By  this  arrangement,  with  the  ordinary  thickness  of  tire,  the  wheel 
is  so  magnetized  as  to  enable  the  engine  to  exert  its  whole  steam  capa- 
city. With  two  out  of  four  drivers  magnetized,  of  the  engine  ^^Anthra^ 
citey'  of  the  Fitchburg  company,  it  was  found  that  there  was  an  in- 
creased adhesion  of  the  wheels,  and  consequently  of  the  traction  of 
the  engine,  of  over  75  per  cent.  The  steam  capacity  of  the  engine 
being  nearly  double  its  adhesion  without  magnetism,  enabled  me  to 
use  the  whole  of  the  magnetic  effect. 

I  am  indebted  to  Mr.  0.  D.  Vormus,  of  Boston,  for  very  important 
aid  in  the  experimentations,  the  troubles  and  difficulties  attending 
which  I  shall  not  weary  you  with. 

The  engine  ^^Lebanon'*  of  the  Central  Railway  of  New  Jersey,  has 
two  helices  of  288  turns  of  No.  8  copper  wire,  on  the  front  pair  of  the 
four  driving  wheels,  which  are  four  and  a  half  feet  in  diameter,  and 
the  battery  is  made  in  four  cells,  each  having  twenty  square  feet  of 
zinc  surface,  and  eighteen  feet  of  silvered  lead  coated  with  platinum, 
sulphuric  acid,  (HO.  SO,,)  1,  water  12  is  used  to  excite  action,  and  the 
battery  is  connected  for  intensity.  I  am  now  preparing  a  magneto- 
electric  machine  to  produce  the  electric  current,  hoping  to  dispense 
with  the  use  of  the  battery  altogether,  and  if  successml,  the  entire 
arrangement  will  be  mechanical  and  independent  of  chemical  appa* 
ratus.  Some  of  the  engines  of  the  Central  Road  of  New  Jersey,  and 
the  Erie  Railroad  of  New  York,  have  from  three  to  five  tons  dead 
weight  of  cast  iron,  that  can  be  taken  off,  and  has  been  put  on  to  give 
adhesion,  and  is  otherwise  useless. 

This  arrangement  not  only  saves  the  great  additional  useless  weight 
carried,  and  which  is  so  detrimental  to  the  superstructure,  but  ena- 
bles the  engine  to  ascend  high  grades.  With  a  model,  an  ascent  of  a 
plane  of  800  feet  to  the  mile  is  readily  made  when  the  wheels  are  mag- 
netized. The  same  model  will  not  go  up  a  grade  of  eighty  feet  to  the 
mile  without  magnetism,  because  the  wheels  slip.  The  model  is  merely 
illustrative,  and  is  capable  of  carrying  about  two  hundred  pounds. 
The  following  is  the  test  applied  to  the  Anthracite: 
Engine  chained  up. 

Slipped  wheels  on  clean  track  in  good  condition;  circumstances 
every  waj^  favorable  to  traction,  without  magnetism,  50  lbs.  steam  to 
the  inch. 

AH  the  conditions  alike  and  two  wheels  magnetized,  slipped  with 
88  lbs.  of  steam  per  square  inch ;  slippery  track,  19  lbs.  less  steam  to 
the  inch,  without  magnetism ;  same  conditions,  with  magnetism,  re- 
quired 85  lbs.  steam  to  the  inch. 

The  engine  weighed  22  tons  net,  and  the  additional  traction*  pro- 
duced by  the  magnetism  was  equal  to  17  tons  of  dead  weight,  but  did 
not  weigh  any  thing. 

The  ^'^ Lebanon*'  drew  a  coal  train  on  a  slippery  rail  equal  to  that 
which  was  being  moved  by  another  engine  that  weighed  about  fifteen 
tons  more,  and  both  starting  together,  the  Lebanon  kept  out  of  the 
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way  of  the  other  for  some  forty  miles  or  more,  when  a  leak  oi^carring 
in  the  fire-box,  sufficient  steam  could  not  be  made  to  turn  the  wheels, 
and  eight  of  the  cars  had  to  be  taken  off.  The  train  had,  howeyer, 
previously  passed  the  heaviest  summits  of  the  road. 


Submarine  EUctrfhteUgrapKic  Experiments.* 

We  were  invited  last  week  to  witness  some  interesting  Experiments 
on  the  Patent  Caoutchouc  Telegraphic  Insulator,  at  Messrs.  Silver  k 
Co.'s  Establishment  at  North  Woolwich.    Mr.  West,  inventor  of  the 
India  rubber  covered  wire,  conducted  the  experiments,  and  gave  an  ac- 
count of  his  researches  in  connexion  with  the  process.    As  long  ago 
as  1888  he  commenced  using  india  rubber  for  insulating  wires.    In 
1845  he  entered  into  an  arrangement  with  Sir  Joseph  raxton,  Mr. 
Charles  Dickens,  and  other  gentlemen,  to  lay  down  a  submarine  cable 
between  France  and  England,  on  the  caoutchouc  insulating  principle; 
but,  although  the  sanction  of  the  English  Government  was  obtained  to 
the  undertaking,  that  of  the  French  Government  was  withheld  for  so 
long  a  period  as  to  render  it  impossible  to  carry  it  out  at  that  time. 
But  in  1846  a  portion  of  the  cable  which  had  been  made  by  Mr.  West 
to  lay  down  across  the  Channel  was,  with  the  consent  of  the  Lords  of 
the  Admiralty,  submerged  in  Portsmouth  harbor,  and  a  letter  was 
read  from  Mr.  Hay,  the  chemical  referee  and  lecturer  attached  to  the 
dock-yard,  dated  May  25,  1859,  in  which  Mr.  Hay  states  that,  not- 
withstanding that  the  cable  in  question  has  been  in  constant  use,  ex- 
posed in  places  to  the  sun,  strained  over  rough  stones,  frequently  coiled 
and  uncoiled,  and  treated  very  roughly,  the  insulation  is  now  quite 
perfect,  although  thirteen  years  have  elapsed  since  it  was  laid  down. 
A  portion  of  this  cable  was  exhibited.    Mr.  West's  improvements,  for 
which  he  has  taken  out  a  patent,  consist  in  manipulating  and  apply- 
ing the  india  rubber.    In  consequence  of  this  substance  not  becoming 
plastic  at  a  low  temperature,  it  is  impossible  to  draw  it  on  the  wire 
like  maccaroni  or  gutta  percha ;  it  is,  therefore,  wound  spirally  round 
it ;  but  as  caoutchouc  is  not  homogeneous,  and  the  want  of  cohesion 
in  the  overlapping  would  render  it  liable  to  the  permeation  of  water, 
Mr.  West  was  under  the  necessity  of  inventing  a  method  of  overcom- 
ing this  defect.    The  experiments  testified  that  he  has  perfectly  snc- 
,  ceeded,  and  specimens  of  his  cable,  which  were  exhibited,  showed  that 
the  india  rubber  is  rendered  perfectly  solid  and  homogeneous.    The 
quick  and  easy  manner  in  which  it  can  be  repaired  in  case  of  abrasion 
or  cutting  is  another  great  advantage  of  his  process,  while  experiments 
showed  that  the  electric  fluid  is  transmitted  without  lateral  loss,  there- 
by rendering  the  use  of  batteries  of  great  power  unnecessary.    It  has 
been  ascertained  that  india  rubber  insulates  ten  times  better  than 
caoutchouc,  which  is  too  porous  to  admit  of  perfect  insulation.    Care 
must  be  taken,  however,  to  use  the  Para  caoutchouc,  as  that  derived 
from  the  East  Indies  is  of  an  inferior  quality  and  becomes  *'  treacley," 

•  From  Um  Loud.  iLtlwDCunii  June,  1859. 
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and  consequently  unfit  to  act  as  a  good  insulator.  Careful  experiments 
made  to  test  the  resistance  of  the  india  rubber  covered  wire  to  great 
atmospheric  pressure,  showed  that  with  a  pressure  of  1800  atmo- 
spheres, equivalent  to  between  two  and  three  times  that  of  the  great- 
eat  depth  of  the  Atlantic,  insulation  remained  perfect.  Mr.  West 
stated  that  the  object  of  the  Messrs.  Silver  was  to  invite  public  atten- 
tion to  their  production,  with  a  view  to  having  the  most  searching  in- 
vestigation into  its  merits, — not  dogmatically  putting  it  forth  as  a 
perfect  invention,  but  seeking  to  elicit  by  the  most  open  and  unre- 
served exposition  of  its  qualities,  the  truth  with  regard  to  its  capabili- 
ties. The  importance  of  the  subject  cannot,  indeed,  be  overestimated 
— particularly  at  this  period,  when  the  convulsed  state  of  the  Conti- 
nent has,  within  the  last  few  days,  led  Government  to  decide  on  lay- 
ing down  a  submarine  telegraph  between  England  and  Gibraltar, 
Successes  have  been  achieved  by  gutta  percha,  while  on  the  other 
hand,  great  losses  have  occurred.  The  successes  have  only  been  on 
short  lines,  while  the  reverses  have  been  on  long  lines,  and  experience 
seems  to  show  that  after  a  few  years'  use  caoutchouc  deteriorates  so 
sensibly  as  to  be  no  longer  a  perfect  insulator. 


A  Coincident  Period  in  American  Statistics** 
By  adding  successively  a  cipher  or  ciphers,  the  figures  <*29,636" 
will  express  the  present  ( Ist  July,  1859 )  sum  of  the  railroads,  post 
routes,  territorial  extent  and  population  of  the  United  States.     Thus 
ire  have  approximately : 

Miles  of  railroad,  •                 •                 •             39,638 

Milcd  of  post-route,     .  .                 •                   296,360 

Square  miles  of  territory,  •                 •                 •       2,963,600 

Mouths  in  population,  .                .              29,636,000 

—facts  exhibiting  in  their  representative  numbers  a  progression  equiva- 
lent to  our  dollar,  dime,  cent  and  mill  system  of  money ;  and  end- 
nently  typical  of  American  "go-aheadativeness,"  which  abhors  to  do 
anything  by  halves.  Such  a  concurrence  of  arithmetical  idiosyncracies 
may  never  again  occur,  and  never  will  unless  our  "fillibusters"  suc- 
ceed in  enlarging  "  the  area  of  freedom  "  in  a  ratio  commensurate  with 
the  expansion  of  our  population  and  the  development  of  our  means  of 
internal  communication. 

•From  tlM  Jour,  of  tho  American  Goographkal  and  Statistioal  Society,  July,  18B9. 


The  Hydraulic  Lift  at  the  Victoria  Docks.*  Invented  by 
*  Mr.  Edwin  Clark. 
On  Wednesday,  the  27th  of  July,  many  who  are  interested  in  the 
progress  of  science  had  the  pleasure  of  seeing  in  successful  operation 
at  the  Victoria  Docks  Mr.  Edwin  Clark's  method  of  ship-lifting,  which 
appears  likely  to  supersede  the  graving  dock  for  many  purposes.  Mr. 
Clark's  apparatus  consists  of  a  series  of  thirty-two  upright  hydraulic 

•From  the  Lond.  Medhanki*  MagaaJna,  Aagnat,  18M. 
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rams,  of  ten  inches  in  diameter,  placed  in  a  water-way  in  two  lines  of 
•  sixteen  each,  far  enough  apart  to  admit  of  a  ship  of  any  burden  pass- 
ing between.  Each  ram  is  fitted  with  a  cross-head  of  wrought  iron, 
and  the  cross-heads  are  supplied  with  long  straps,  to  the  lower  end  of 
which  are  connected  girders  extending  across  from  row  to  row.  These 
girders,  when  the  rams  are  down,  are  of  course  at  the  bottom  of  the 
water.  The  pontoon,  on  which  the  ship  is  raised,  is  formed  of  wrought 
iron  plate,  strongly  ribbed,  the  length  and  depth  of  which  varies  ac- 
cording to  the  size  of  the  ship  it  is  intended  to  lift.  This  pontoon  is 
open  at  the  top,  and  is  of  sufiicient  buoyancy,  when  empty,  to  support 
a  vessel  of  very  large  tonnage.  It  is  fitted  with  screw  valves  for  ad- 
mitting the  water,  so  that  in  a  very  short  time,  when  placed  in  posi- 
tion, it  can  be  lowered  down  upon  the  cross  girders.  The  rams  are 
fed  by  a  60  Bb.  engine,  which  is  fitted  with  twelve  hydraulic  pumps, 
l|th  in.  diameter,  and  2  ft.  stroke,  working  at  18  strokes  per  minute, 
and  the  pipes  from  these  pumps,  before  branching  off  to  the  rams, 
communicate  with  a  series  of  valves  arranged  in  a  place  built  for  that 
purpose  close  to  the  lift.  By  means  of  eccentrics,  which  close  the 
valves,  any  one  of  the  rams  can  bo  disconnected  at  will  from  the  sup- 
ply, so  that  should  one  of  the  pipes  burst,  no  danger  can  accrue  to  the 
ship,  and  the  lifting  process  can  be  completed  without  delay. 

At  half-past  1  o'clock  on  Wednesday,  the  27th,  the  pontoon  being 
placed  in  position  upon  the  girders,  it  was  first  filled  ana  then  lowered 
to  the  bottom  of  the  water.  After  this  the  Jason,  a  ship  of  about 
1000  tons  burden,  was  warped  in,  and  having  been  fixed  in  position 
by  means  of  ten  sliding  blocks,  which  were  pulled  into  contact  with 
the  sides  and  bottom  by  means  of  chains  brought  above  the  water  line, 
the  engine  was  set  to  work,  and  the  whole  mass  rose  gradually  out  of 
the  water  at  a  speed  of  6ne  foot'  in  three  minutes.  As  the  pontoon 
came  above  the  surface,,  it  relieved  itself  of  the  water  it  contained, 
and  the  valves  being  then  closed,  the  buoyancy  of  the  saucer  itself 
supported  the  ship  in  a  perfectly  steady  and  satisfactory  manner.  The 
whole  operation,  from  the  beginning  to  the  end,  extended  over  the  space 
of  1^  hoars,  and  the  dead  weight  lifted,  including  the  pontoon,  was  al- 
together above  1600  tons.  There  are  four  pontoons  constructed^  and 
others  in  course  of  construction,  which  when  raised  in  this  manner, 
and  floated,  are  to  be  towed  with  their  burden  into  shallow  bricked 
recesses  provided  for  that  purpose,  so  that  the  hydraulic  power  can  be 
continuously  applied  for  raising  purposes.  During  an  entertainment 
which  followed  the  experiment,  or  rather  the  operation,  Mr.  £dwin 
Clark  laid  before  his  audience  a  clear  and  concise  description  of  his 
invention,  and  the  obstacles  he  had  had  to  contend  with  in  bringing 
it  to  its  present  state  of  perfection. 

The  engraving  No.  1  shows  a  cross  section  of  the  lift,  with  a  ship 
in  the  act  of  being  raised,  a  a  are  two  of  the  columns  in  which  the 
rams  arc  placed ;  B  shows  one  of  the  cross  girders ;  c,  the  end  of  the 
pontoon ;  D  D,  two  of  the  sliding  blocks  for  steadying  the  ship  ;  and 
E  £  are  two  double  purchase  crabs  for  raising  weights,  and  lifting  the 
rams  when  required.  These  can  be  run  about  any  where  upon  the  top 
platforms,  and  are  very  useful  adjuncts. 
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Eograving  No.  2  is  a  section,  in  detail,  of  one  of  the  columns,  show- 
ing the  ram,  which  is  lettered  A,  the  cross-head  B,  the  side  rods  0  C, 
and  the  cap-plate  D.    It  •will  be  noticed  that  the  hydraulic  cylinder 


d5' 


Fig.  2. 


oontaining  the  ram  rests  upon  a  block  of  concrete,  which  fills  up  the 
xnBide  of  the  column  to  the  required  height. 
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It  will  be  needless  for  us  to  say  much  more  upon  the  subject  of  Mr. 
Clark's  invention.  Its  superiority  over  the  old  graving  dock  for  manj 
purposes  is  sufficiently  manifest.  Instead  of  a  vast  outlay  upon  ex- 
cavations, masonry,  and  elaborate  machinery  in  each  instance,  one  hy- 
draulic lift  will  do  the  work  of  any  number  of  graving  docks ;  and 
the  only  expense,  beyond  the  first  outlay,  is  providing  an  adequate 
number  of  pontoons  for  the  work,  and  water  space  of  any  kind  beyond 
three  feet  deep  for  floating  them  in. 


Steam  Engineering  in  1859.* 

Introductory. — No  apology  is  required  for  calling  attention  to  the 
present  state  of  steam  engineering,  especially  when  it  is  a  well-known 
fact  that,  at  no  previous  period  has  there  been  a  greater  spirit  of  in- 
quiry respecting  the  duty  that  should  be  realized  from  the  steam  en- 
gine than  at  the  present  time ;  indeed,  it  may  be  said,  that  among 
engineers  themselves,  there  is  a  decided  feeling  of  dissatisfaction  on 
this  point. 

The  following  observations  are  entirely  of  a  general  character,  pre- 
paratory to  a  consideration  of  details,  and  they  are  intended  to  refer 
to  what  has  been  done,  what  is  being  done,  and  what  can  be  done;  also 
how  far  the  present  state  of  steam  engineering  will  compare  with  the 
days  and  deeds  of  Watt,  after  crediting  him  with  the  mechanical  im- 
provements of  nearly  a  century. 

In  1769,  James  Watt  specified  his  three  great  inventions: — separate 
condenser;  encasing  the  working  cylinder  with  steam  or  other  source 
of  heat,  to  prevent  premature  condensation ;  and  employing  the  ex- 
pansive action  of  steam. 

The  title  of  this  specification  was,  "  A  Method  for  Lessening  the  Con- 
sumption of  Fuel  in  Fire-engines."  The  inventions  were  not  merely  me- 
chanical improvements,  but  they  were  the  development  of  the  principle 
on  which  Watt  based  all  his  hopes  of  economy -i— namely,  that  heat  IS 
THE  SOURCE  OF  ALL  POWER  IN  STEAM ;  and  his  aim  was  to  prevent  all 
needless  and  premature  condensation,  and  consequent  loss  of  power. 

His  correspondence  also,  and  the  nature  of  the  inventions  referred 
to,  prove  his  belief  that  heat  is  the  mainspring  of  the  steam  engine. 
The  truth  and  correctness  of  that  belief  have  been  fully  maaifest  in 
the  experience  of  the  period  that  has  elapsed  since  1769. 

Previous  to  Watt's  inventions,  when,  in  Newcomen's  engines,  the 
condenser  was  the  working  cylinder  itself,  the  waste  heat  in  this  de- 
fective system  amounted  to  more  than  three-fourths  of  the  total  steam 
generated;  and  when  to  that  waste  were  added  other  losises  incidental 
t^  the  generation  and  working  of  the  steam  in  a  defective  machine, 
the  result  realized  was  a  mere  fraction  of  the  power  represented  in 
the  combustion  of  the  fuel. 

Watt's  first  invention  of  the  separate  condenser  lessened  the  waste 
oondensation  to  a  great  extent ;  his  second  invention  of  encasing  the 

•From  Um  Lond.  Artimi,  Maj,  18M. 
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working  cylinder  with  steam,  &c.,  was  only  an  extended  application  of 
the  principle  of  the  first ;  and  his  third  invention  of  using  the  expan- 
sive action  of  steam,  could  only  be  applied  with  success  in  combination 
with  the  other  two :  indeed,  they  are  such  a  united  trio  that,  in  con- 
densing engines,  neither  can  be  dispensed  with  without  involving  a 
considerable  loss  of  efiect,  even  when  working  with  steam  of  only  at- 
mospheric pressure. 

It  is  not  a  doubtful  but  a  well  proved  fact,  that  steam  cannot  be  de- 
prived of  its  temperature,  without  a  proportionate  loss  of  its  pressure ; 
it  is  also  a  well  known  fact,  when  steam  of  a  certain  temperature,  say 
250^,  is  brought  into  contact  with  iron,  wood,  or  air,  having  a  tem- 
perature of  say  80^  only,  there  is  a  constant  action  going  on  propor- 
tionate to  the  conducting  powers  of  the  low  temperature  material,  by 
which  the  steam  is  deprived  of  a  portion  of  its  heat  and  pressure,  and 
the  loss  thereby  increases  rapidly  with  the  difiference  between  the  two 
temperatures. 

As  a  homely  illustration  on  this  point,  we  may  refer  to  the  effect  of 
different  temperatures  in  the  case  of  the  human  body  and  the  atmo- 
sphere in  which  it  may  exist.  In  the  human  body,  the  average  tem- 
perature is  90^,  and  we  find  that  we  cannot  remain  in  a  surrounding 
temperature  of  82^  without  losing  a  considerable  portion  of  our  sen- 
sible heat. 

The  amount  of  the  loss,  by  conduction  and  radiation,  in  the  steam 
engine,  is  dependent  on  many  circumstances.  It  is  enough  at  present 
to  draw  attention  to  the  fact  that  there  is  a  loss,  and  that  a  consider- 
able one. 

To  the  appreciation  of  the  importance  of  preserving  the  heat  in 
steam  intact,  was  due,  to  a  great  extent,  Watt's  success  as  an  improver 
of  the  steam  engine,  and,  whenever  such  preservation  is  neglected,  loss 
and  partial  failure  are  inevitable. 

It  is  not  assumed  that  any  new  ideas  or  facts  are  developed  in  the 
preceding  remarks;  they  are  only  intended  to  direct  attention  to  those 
true  principles  of  economy  in  the  development  of  steam  power,  with- 
out which  that  economy  is  impossible,  and  one  reason  for  referring  to 
what  may  be  termed  first  principles  is,  that  we  may  have  to  trace  pre- 
sent defects  to  their  neglect. 

There  must,  of  necessity,  be  a  difference  between  the  results  of  theo- 
retical calculation  and  those  of  practical  experiment,  but  it  is  not  a 
necessity  that  the  amount  of  that  difference  should  average  more  in 
1859  than  in  the  days  of  Watt,  after  crediting  him  with  the  advan- 
tages of  mechanical  construction  we  now  possess. 

It  is  to  be  feared  that  these  mechanical  advantages  are  more  than 
counterbalanced  by  neglect  of  the  true  principles  of  economy  in  the 
use  of  steam,  and  that  we  are  utilizing  a  smaller  per  centage  of  the 
total  power  of  steam  tlian  Watt  liiiiiself. 

In  these  introductory  remarki^  we  shall  not  refer  to  certain  sources 
of  loss  in  the  generation  of  Hteain.  or  to  those  arising  from  the  diflB- 
culty  of  utilizing  the  heat  in  the  coiHlrnsed  or  exhausted  steam;  these 
"will  be  referred  to  on  a  subsequent  occi^i  >:i. 
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We  may  fairly  compare  the  duty  of  tbe  steam  engine,  as  improved 
by  Watt  in  1769,  with  the  average  duty  realized  by  steam  engines  now 
in  general  use ;  and  we  will  only  notice  exceptive  cases  when  they  prove 
that  an  increased  duty  is  both  possible  and  practicable. 

There  are  three  separate  classes — the  professional,  manufactnring, 
and  the  purchasing — immediately  interested  in  the  construction  of  a 
steam  engine,  each  of  which  has  its  own  particular  influence. 

The  professional  engineer  is  comparatively  of  a  late  creation,  and  his 
influence  is  quite  subservient  to  that  of  the  manufacturer  or  the  pur- 
chaser ;  his  position  and  success  in  life  are,  to  a  great  extent,  depend- 
ent upon  his  opinions  being  somewhat  in  advance  of  the  age,  and  if 
he  unites  a  fair  amount  of  scientific  knowlege  with  sound  practical  ex- 
perience, he  will  not  encourage  the  perpetuation  of  unsound  and  de- 
fective engineering;  his  responsibility  and  power  are  at  present  very 
limited,  and  it  would  be  unjust  to  blame  him  for  departures  from  true 
principles,  when  such  have  been  the  result  of  circumstances  over  whidi 
ne  had  no  control. 

The  manufacturing  engineer  has  to  satisfy  the  claims  of  what  are 
too  often  opposite  and  conflicting  interests.  On  the  one  hand  he  is  sup- 
posed to  supply  the  market  with  the  best  description  of  steam  engines, 
and  on  the  other  he  has  to  make  money,  and  avoid  what  may  be  called 
needless  expenditure  in  producing  his  goods ;  he  is  also  influenced  by 
the  opinions  and  requirements  of  his  customers. 

Now  it  does  not  follow  that  in  manufacture  the  cheapest  is  the  heri\ 
on  the  contrary,  it  is  too  often  the  other  way,  for  it  is  well  known,  to 
produce  an  article  at  a  cheap  rate,  and  make  the  sale  of  it  profitable, 
repetition  must  be  encouraged,  and  alteration  avoided. 

To  take  an  instance:  in  manufacturing  a  steam  engine  a  certain  out- 
lay is  required  for  patterns,  and  when  it  is  purchased  at  the  market 
price  for  engines  of  a  certain  class  and  size,  in  a  general  way,  that 
price  is  not  affected  by  the  cost  of  the  patterns ;  but  it  is  of  every  con- 
sequence to  the  manufacturer,  as  a  matter  of  profit  or  loss,  whether 
that  cost  is  debited  to  one  engine  or  to  twenty ;  it  follows,  therefore, 
that,  in  this  instance,  there  is  in  the  process  of  manufacturing  steam 
engines  a  great  inducement  to  repetition,  in  opposition  to  the  more  im- 
portant demand  for  improvements  tending  to  economy  and  general  effi- 
ciency. And  we  may  add,  there  is  little  hope  of  an  immediate  change 
in  a  system  that,  unfortunately,  opposes  such  a  strong  barrier  to  real 
improvements,  for  the  reason  that  a  manufacturer  will  not  ruin  himself 
to  benefit  his  customer. 

We  must  look  to  the  increasing  intelligence  among  the  purchasers 
and  users  of  steam  power  for  the  change  required,  the  influence  exer- 
cised in  the  production  and  quality  of  steam  power  by  the  third  or 
purchasing  class  being  greater  than  is  generally  supposed.  The  man 
who  holds  the  purse-strings  is  the  man  of  influence,  and  the  engineer- 
ing character  of  the  manufacturer  has  been,  and  always  will  be,  greatly 
changed  and  modified  by  that  of  the  purchaser. 

Such  a  state  of  depressed  improvement  is  not  to  be  submitted  to 
without  a  murmur,  nor  is  it  at  all  evident  that  great  changes  for  the 


Digitized  by  VjOOQIC 


Steam  JEngineering  in  1859.  299 

better  could  not  be  made  if  the  manufacturing  engineer  was  more  con- 
stantly and  pointedly  to  enlighten  the  dark  understanding  of  his  cus- 
tomers. 

^  The  best  interests  of  the  employer  of  steam  power  are,  in  truth, 
identical  with  the  purchase  and  use  of  the  best  and  most  economical 
machinery ;  and  we  believe  the  manufacturing  engineer  will  ever  pre- 
fer to  lead  the  van  in  efficiency  and  economy,  if  he  is  allowed  a  fair 
profit  on  his  manufactures. 

And  now,  having  stated  some  of  the  drawbacks  to  extensive  improve- 
ments in  the  production  and  use  of  steam  power,  we  wish  to  call  atten- 
tion to  the  actual  efficiency  of  the  steam  engine  of  1859. 

We  have  previously  referred  to  the  three  inventions  specified  by 
Watt  in  1769,  and  we  propose  to  inquire  what  actual  duty  has  been 
realized  in  engines,  constructed  in  accordance  with  the  principles  of 
that  specification. 

The  first  practical  application  of  steam  power  was  for  the  purpose 
of  pumping,  and  in  no  class  of  engine  have  economical  principles  of 
construction  received  such  attention  as  in  that  used  for  removing  water 
from  deep  mines ;  and  it  may  be  observed  incidentally,  with  reference 
to  the  expansive  action  of  steam,  it  was  peculiarly  adapted  to  the  con- 
ditions of  pumping,  where  great  variation  of  power  was  requisite. 

In  Cornwall  the  duty  performed  by  pumping  engines  has  been  regu- 
larly tabulated  for  some  years,  and  the  amount  of  that  duty  has,  in 
several  instances,  amounted  to  upwards  of  90,000,000  fibs.,  raised  1  ft. 
high  in  an  hour,  with  a  consumption  of  a  bushel  of  coals,  or  94  fibs.; 
and  if  to  the  above  duty  is  added  the  friction  of  the  engine  and  pumps, 
an  indicated  or  actual  power  has  been,  and  can  be,  obtained  by  the  con- 
sumption of  less  than  2  fibs,  of  Welsh  coal  per  hour. 

The  average  duty  of  a  number  of  engines  working  at  different  rates 
of  expansion  in  Cornwall  may  be  much  less  than  the  above;  but  when- 
ever due  attention  is  paid  to  the  maintenance  of  the  heat  of  the  steam 
in  the  cylinder,  and  full  scope  is  allowed  to  expansive  working,  the 
above  economy  can  always  be  realized. 

In  the  case  of  condensing  engines,  for  driving  mills  and  manufac- 
tories, in  which  steam  jackets  and  expansion  have  been  combined,  an 
indicated  or  actual  horse  power  has  been  obtained,  without  difficulty, 
with  a  consumption  not  exceeding  2^  Sns.  of  coal  per  hour. 

We  therefore  maintain  that,  by  attending  to  the  principles  of  Watt's 
specification,  an  indicated  or  actual  horse  power  can  always  be  obtained 
from  a  well  made  steam  engine,  on  land  or  on  sea,  by  a  consumption 
of  good  steam  coal  not  exceeding  2|  fibs,  per  hour ;  and  we  are  aware 
that  this  statement  is  more  moderate  than  well  established  facts  re- 
quire ;  indeed,  there  is  every  reason  to  believe  we  might  fairly  adopt 
a  much  higher  standard  of  economy. 

As  a  concluding  remark  on  this  part  of  the  subject,  in  no  instance 
on  record  has  the  best  result  or  highest  duty  been  realized  without 
special  arrangements  for  maintaining  intact  the  temperature  of  the 
working  steam  and  extensive  expansive  action. 

Oar  next  inquiry  is : — What  is  the  average  duty  realized  at  the  pre- 
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Bent  time  on  land  and  on  sea  for  the  consumption  of  a  given  amoant 
of  coal?  In  reply  to  this,  the  following  may  be  fairly  assumed  as  un- 
disputed facts : — 

1.  That,  with  land  condensing  engines,  the  average  consumption  of 
good  steam  coal  per  hour,  to  obtain  an  indicated  or  actual  horse  power, 
is  not  le%i  than  4  ft)s. 

2.  That,  with  marine  engines  of  the  best  general  construction,  made 
by  first  class  firms,  the  consumption  of  good  steam  coal  per  hour,  ne- 
cessary to  obtain  an  indicated  or  actual  horse  power,  is  not  less  than 
4^  fts. 

3.  That,  except  in  a  few  instances,  no  provision  is  made  for  num- 
taining  the  temperature  of  steam  in  the  steam  pipes  and  passages,  and 
during  its  expansion  in  the  cylinder,  either  in  land  or  marine  engines. 

4.  That  the  advantages  derived  from  the  expansive  action  of  steam 
when  the  temperature  of  the  steam  is  not  preserved,  are  often  so  slight 
as  to  throw  discredit  on  a  principle  which,  when  properly  applied,  is 
invaluable  in  economizing  fuel. 

The  conclusions  to  be  drawn  from  the  above  are  far  from  satisfac- 
tory, and  quite  justify  the  tone  of  these  introductory  remarks. 

The  steam  engineering  of  1859  is  in  a  most  defective  condition,  and 
the  results  of  such  deficiency  are  incalculable. 

In  steamships  alone  we  have  at  least  one  and  a  half  millions  of  ac- 
tual or  indicated  horse  power ;  and  if  we  only  suppose  this  power  to 
be  exerted  during  one  month  out  of  the  twelve,  we  are  needlessly  throw- 
ing away  fuel  to  the  amount  of  100,000  tons  per  annum. 

Figures  and  calculations  must  fail  to  convey  a  correct  estimate  of 
the  loss  incurred  by  defective  steam  engineering ;  and  in  the  case  of 
steam  shipping,  the  actual  amount  of  fuel  saved  is  only  a  portion,  and 
sometimes  a  small  one,  of  the  saving  in  freight,  &c.,  resulting  from 
coal  space  available  for  cargo. 

The  astonbhment  expressed  at  the  economy  resulting  from  the  use 
of  superheated  steam  indicates,  only  too  truly,  how  far  we  have  de- 
parted in  practice  from  the  first  principles. 

The  facts,  that  the  advantages  to  be  derived  from  superheated  steam 
can  be  obtained  at  a  comparatively  small  outlay,  and  that  its  applica- 
tion is  easy  to  existing  machinery,  will  go  far  to  bring  it  into  favor; 
but  it  is  matter  of  serious  doubt  if  an  improvement  that  is  based  on 
the  existence  of  a  previous  defect  is  the  best  of  the  kind. 

The  economy  resulting  from  superheating  steam  must  convince  the 
most  sceptical  that  in  all  engines — ^where  the  cvlinders  are  merely 
clothed  to  prevent  radiation — at  least  from  20  to  30  per  cent,  of  steam 
is  needlessly  condensed  during  its  passage  from  the  boiler  to  the  con- 
denser, and  it  is  the  surplus  heat  supplied  from  the  superheated  steam 
that  prevents  this  waste,  and  saves  the  fuel. 

We  are  but  entering  the  field  of  improvement  in  steam  engineering, 
and  the  amount  of  duty  realized  from  the  combustion  of  a  pound  of 
coal  is  at  present  but  a  small  per  centage  of  the  total  value  of  the 
heat  given  out  by  that  coal. 

Boilers,  engines,  condensers,  must  all  be  greatly  improved;  tw  each 
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btf  its  peculiar  source  of  waste,  the  sum  total  of  which  is  well  known 
to  be  considerable. 

We  have  thus,  as  it  were,  just  glanced  at  the  state  of  steam  engi- 
neering in  1859,  being  conscious  of  omitting  mention  of  many  inci- 
dental causes  for  present  defects.  When  we  proceed  to  refer  in  detail 
to  steam  engine  construction,  the  opportunity  will  be  afforded  of  em- 
bracing all  points  of  interest. 

(To  be  Continued.) 


Formula  and  Table  for  Proportioning  Arches  of  Wood  or  Cast  Iron 
for  Bridges.    By  John  C.  Trautwine,  Civ.  Eng.,  Philadelphia. 

To  the  Editor  of  the  Journal  of  the  Franklin  Institute. 

The  following  formula,  rules,  and  table,  for  deducing  readily  the  di- 
mensions of  wooden  or  iron  arches  for  bridges,  were  originated  by  my- 
self for  my  private  use ;  but  supposing  that  they  might  occasionally 
prove  serviceable  to  other  members  of  the  profession,  I  submit  them  for 
publication  in  your  Journal^  in  case  you  entertain  the  same  opinion. 

In  wooden  bridges  in  which  the  entire  dependence  for  supporting 
the  weight  of  both  the  structure  and  the  load,  is  placed  upon  the  curved 
ribs  or  arches ;  the  rise  of  which  neither  exceeds  one-fourth,  nor  falls 
below  one-twentieth  of  their  span;  the  formula 

/span 


will  be  found  to  give  the  side  ah  or  a c^  Fig.  1,  of  a  smgle  arch  ot 
any  span  whatever,  which  is  square  at  its  crown  a  c;  and  which,  when 
completed  by  properly  increasing  its  cross-sectional  area  from  the 
crown  towards  the  springs,  or  skewbacks  sSy  (by  a  simple  process  which 
will  soon  be  described,)  will  sustain,  besides  its  oum  tveMnty  ^estimated 
at  30  pounds  to  a  cubic  fpot)  a  uniformly  distributed  loaa  of  If  tons  per 
foot  lineal  of  span ;  and  at  the  same  time  will  not,  in  any  part  of  its 
length,  be  subjected  to  a  compressive  strain  exceeding  about  800  lbs. 
per  square  inch ;  in  no  case  varying  more  than  10  or  12  pounds  from 
that  limit. 

With  80  trifling  a  deviation  from  exactness  as  10  or  12  lbs.  in  800, 
the  formula  may  therefore,  so  far  as  regards  its  practical  application 
to  bridge  arches,  be  considered  as  mathematically  correct. 

It  will  be  observed  that  the  single  arch  derived  from  this  formula 
contains  the  total  area  of  arch  at  crown  required  for  the  bridge.     Of 
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eonrse  thifi  arch  will  in  practice  be  subdivided  at  least  into  two;  each 
of  which  will  present  half  the  area  of  the  calculated  single  one. 

The  formula  is  manifestly  applicable  also  to  those  numerous  plans 
of  bridges  in  common  use,  which  consist  of  trusses  variously  framed, 
but  depend  upon  a  straight  upper  chord  for  resisting  compressive 
strains.  It  gives  the  entire  area  at  centre  of  the  upper  chords,  for  a 
load  of  If  tons  per  foot  lineal,  omitting  the  weight  of  the  chords. 

The  arch  is,  of  course,  supposed  to  be  so  braced  as  to  resist  change 
of  form  from  passing  loads. 

About  800  pounds  per  square  inch  is  the  limit  assigned  by  our  most 
eminent  designers  and  constructors  of  bridges,  as  the  perfectly  safe 
compressive  resistance  of  white  and  yellow  pines  and  spruce,^  which 
are  the  timbers  almost  exclusively  employed  for  bridge  arches ;  and 
the  assumption  has  been  very  abundantly  sustained  by  experience. 

According  to  Hodgkinson,  (the  most  reliable  authority  on  the  sub- 
ject,^ the  ultimate  resistance  of  white  and  yellow  pines  and  spruce  to 
crusning,  is  about  from  5400  to  7000  pounds  per  square  inch ;  conse- 
quently our  limit  is  but  from  ^  to  |th  part  of  the  ultimate  strength. 

As  to  their  weights,  white  pine  is  somewhat  lighter  than  the  others, 
but  inasmuch  as  their  averages  when  seasoned,  generally  range  between 
27  and  83  pounds  per  cubic  foot,  we  shall  not  affect  the  truth  of  oiur 
results  appreciably,  if  we  assume  each  at  SO  pounds,  as  I  have  done. 

The  formula  reduced  to  words  furnishes  the  following 

RULE 

For  arches  of  any  span  whatever;  with  rises  from  jV  *o  i^^  ^^  span. 
Square  the  span  in  feet.    Divide  this  square  by  2125.    Subtract  the 

Juotient  from  14*6  times  the  rise.  Take  the  square  root  of  the  remain- 
er.  Divide  ^th  of  the  span  by  this  square  root.  To  the  quotient  add 
the  rise  divided  by  2000. 

The  sum  will  be  a  &  or  a  (?,  Fig.  1,  in  feet,  for  an  arch  of  spruce  or 
white  pine ;  and  the  area  abcd^  as  well  as  every  other  cross-sectional 
area  of  the  arch,  will  be  strained  about  800  pounds  per  square  inch 
by  the  weight  of  the  arch  itself,  in  addition  to  a  uniformly  distributed 
load  of  If  tons  per  foot  lineal  of  span,  after  the  arch  shall  have  been 
so  enlarged  from  the  crown  towards  the  springs,  e  s,  Fig.  1,  as  to 
equalis^e  the  pressure  per  square  inch  in  all  its  parts. 

When  the  rise  exceeds  one-fourth  of  the  span,  the  strain  per  square 
inch  of  area  as  deduced  from  my  formula  becomes  sensibly  less  than 
800  pounds  per  square  inch;  and  in  a  semi-circular  arch  is  reduced  to 
about  770  pounds. 

Even  this  extreme  want  of  coincidence  is  an  approximation  suffi- 
ciently close  for  all  practical  purposes ;  and  proves  that  so  far  as  utilit]/ 
is  concerned,  the  formula  will  apply  to  rises  from  as  low  as  ^^^  to  ^  the 
span.  Rises  greater  than  ^th  the  span  have  not  been  introduced  into 
the  table  however.  Not  only  because  that  rise  is  very  rarely  exceed- 
ed, but  because  I  wished  to  maintain  a  practically  perfect  consistency 
throughout  its  extent.  As  it  is,  it  far  exceeds  any  limits  that  have 
yet  been  attempted. 

•Wblto  pine  ii  In  SagUnd  eaU«d  Weymoutb  pine ;  and  fprnce,  white  flr  ckr  daal. 
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Now  the  strain  at  the  centre  of  a  bridge  (whether  the  bridge  con- 
sist essentially  of  an  arch  of  wood,  iron,  or  stone ;  or  whether  its  de- 
pendence for  resisting  crushing  strains  is  placed  in  straight  upper 
horizontal  chords;)  is  a  -puvelj  horizontal  one;  and  this  horizontal 
strain  is  uniform  throughout  the  arch. 

In  any  of  the  foregoing  cases  this  horizontal  strain  may  be  very 
readily  computed.* 

Fig.  2.  Fig.  3. 


Each  half  of  the  span  constitutes  a  lever,  Figs.  2  and  3.  It  tends 
to  fall  by  revolving  on  its  fulcrum  s,  with  a  force  represented  by  its 
weight  multiplied  by  the  horizontal  distance  n  a  of  the  centre  of  gravity 
o  of  that  weight,  from  the  fulcrum  s,  which  distance  is  the  leverage 
through  which  said  weight  acts.  And  it  is  prevented  from  falling  by 
the  counter-pressure  of  the  other  half,  which  acts  horizontally  against 
it  at  c,  with  a  force  represented  by  its  weight  multiplied  by  n  «,  and 
divided  by  the  vertical  distance  8  a  from  the  fulcrum  to  o. 

Hence  the  simple  rule :  Take  one-half  the  sum  of  the  entire  weiffht 
of  the  bridge  itself,  and  of  its  maximum  distributed  load,  (making  due 
addition  for  momentum.)  Multiply  this  half  sum  by  the  horizontcU  dis- 
tance n  «  of  the  centre  of  gravity  a,  of  this  half  weight  of  bridge  and 
load  from  the  fulcrum  or  skewback  s.  Divide  the  product  by  the  rise, 
or  vertical  distance  8  a  from  the  centre  of  the  fulcrum  a,  to  the  centre 
c  of  the  depth  of  the  arch  or  chord  at  the  crown.  The  quotient  will 
bo  the  horizontal  strain  at  c ;  and  this  horizontal  strain  in  the  case  of 
the  arch  remains  uniform  throughout  its  whole  extent.  In  the  straight 
chord  it  does  not ;  but  we  are  not  considering  this  subject. 

In  bridges  of  wood  or  iron,  the  distance  of  the  centre  of  gravity  of 
the  half  span  and  its  load  from  the  abutment  at  G,  will  usually  be  so 
nearly  equal  to  ^th  of  the  clear  span,  that  we  shall  not  err  materially 
in  assuming  it  at  that  quantity,  as  I  have  done  in  my  formula ;  but  in 
stone  bridges  the  position  of  the  centre  of  gravity  will  be  nearer  the 
abutment,  and  must  be  ascertained  previously  to  making  the  calcula- 
tion. So  much  for  the  horizontal  thrust,  the  only  one  sustained  at  c. 
But  at  each  skewback,  or  spring, «,  the  arch,  sustains  not  only  a  hori- 
zontal force  equal  to  that  at  the  crown,  but  also  a  vertical  one,  arising 
from  and  equal  to,  the  half  weight  of  the  bridge  and  its  maximum  dis- 
tributed load,  momentum,  &c. 

Consequently  the  cross-sectional  area  of  the  arch  at  the  spring  must 
be  greater  than  that  at  the  crown ;  and  must  bear  to  it  the  same  ratio 

Wbhtple  on  Biidg*  Bntlding,  Utio«,  New  Tork,  1847;  Havpt  on  BiidgB  Oonatnicilon,  and  Bow  on 
;  bol^  1861;  itme  of  Uw  bert  MthorlttBg  on  t]»o  gal«|oet. 
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tliat  the  resultant  of  the  horizontal  and  vertical  pressures  at  the  spring 
bears  to  the  horizontal  pressure  alone  at  the  crown. 

Fig.  4.  So  lon^  as  the  thickness  of  the  arch  remains 

uniform,  if  we  take  its  depth,  a  by  Fig.  4,  at  the 
crown,  to  represent  the  amount  of  pressure  at 
the  crown,  then  will  the  depth/  A  at  the  spring, 
of  a  properly  proportioned  arch,  represent  the 
pressure  at  the  spring. 

Therefore,  if  from  the  point  /,  we  draw  the 
horizontal  line/^,  equal  to  a  5,  and  representing 
the  horizontal  thrust;  and  the  vertical  line  eg,  by  the  same  scale,  to 
represent  the  half  weight  of  the  bridge  and  load,  then  will  the  re- 
sultant line  gf  represent  both  the  total  amount  of  pressure  on  the 
skewback,  and  its  direction.  And  /A,  drawn  at  right  angles  to  fg, 
and  equal  to  it,  will  represent  the  proper  length  and  direction  of  the 
skewback  joint. 

The  same  result  may  be  readily  arrived  at  by  calculation,  thus:  In 
any  right  angled  triangle,  as  efg,  the  hypothenuse  fg,  which  repre- 
sents the  strain  at  the  skewback,  is  equal  to  the  square  root  of  the 
sum  of  the  squares  of  the  two  sides  ef  and  eg,  which  respectively  re- 
present the  horizontal  and  vertical  pressures  at  the  skewback.  In 
other  words,  if  we  add  together  the  square  of  the  horizontal  pressure, 
and  the  square  of  the  half  weight  of  the  bridge  and  its  maximum  load, 
and  extract  the  square  root  of  the  sum,  we  obtain  the  entire  strain  at 
the  skewback. 

It  is  plain,  that  to  ascertain  the  depth  of  an  arch  by  this  means,  is 
a  process  of  successive  trials ;  because  in  order  to  know  the  strains 
produced  in  an  arch,  we  must  first  know  its  dimensions  and  weight ; 
out  to  obtain  its  dimensions  and  weight  we  must  first  know  to  what 
strains  it  is  to  be  subjected.  It  is  necessary,  therefore,  as  a  prelimi- 
nary step,  to  assume  certain  dimensions,  and  from  them  to  calculate 
the  weight,  and  the  strains  resulting  therefrom.  If  these  calculated 
strains  pr07e  to  be  too  large,  or  too  small  for  the  assumed  arch,  new 
dimensions  must  be  fixed  on,  and  a  new  trial  made,  until  the  required 
coincidence  is  secured. 

The  following  very  simple  method  of  my  own,  possesses  all  the  ac- 
curacy required  in  practice,  and  when  used  in  connexion  with  my 
formula,  gives  the  proper  result  at  once. 

Fig.  6. 


Describe  a  small  arc  a  (2  5;  draw  a  h  and  n{2  proportioned  to  each  other 
as  the  span  and  rise  of  the  arch  under  consideration,  hidn  continued 
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through  the  centre  Cy  from  which  the  arc  was  described,  make  c  a  equal 
to  half  of  n  d.  From  a^  through  b  draw  a  U  Then  is  bt  the  direction 
of  the  skewback. 

Next  make  the  vertical  line  br  (by  any  convenient  scale,  without 
regard  to  the  scale  of  the  arc  adb)  equal  to  the  depth  of  the  arch  at 
the  crown  as  deduced  from  my  formula  fas  hereinafter  explained). — 
Draw  r  8  horizontally,  intersecting  b  t  Tnen,  bs  measured  by  the  same 
scale  as  b  r,  will  give  the  length  of  the  skewback,  such  that  the  pres- 
sure per  square  inch  through  the  entire  length  of  the  arch  will  be  the 
same.  The  thickness  of  the  arch  being  supposed  equal  to  the  depth  at 
the  crown,  and  to  be  uniform  throughout  from  crown  to  springs,  it  fol- 
lows that  the  depth  bs  o{  the  skewback  multiplied  by  the  thickness  of 
the  arch  will  give  the  cross-sectional  area  of  the  arch  at  the  skewback. 
It  is  only  while  thus  obtaining  the  areas  of  cross-section  of  the  arch, 
that  it  is  necessary  to  suppose  the  arch  to  be  of  equal  thickness  through- 
out. Having  once  obtained  the  areas  at  crown  and  springs,  the  form 
into  which  these  areas  shall  be  thrown  must  depend  on  the  judgment 
of  the  engineer,  and  will  be  affected  by  the  nature  of  the  material  em- 
ployed in  the  arch.  If  of  wood,  the  cross-section  will  most  probably 
be  rectangular ;  but  if  of  cast  iron  it  will  be  made  either  T,  H,  or  O 
shaped;  or  may  receive  whatever  figure  may  be  supposed  best  adapted 
to  the  peculiar  case. 

I  repeat  that  the  single  arch  found  by  the  above  process  contains 
the  entire  area  required  for  the  bridge ;  and  will  be  subdivided  into  two 
or  more  smaller  ones,  in  each  of  which  the  areas  at  crown  and  springs 
must  bear  to  each  other  the  same  proportions  as  in  the  large  one. 

The  accompanying  Table  is  intended  to  supersede  to  some  extent 
the  necessity  for  entering  into  a  detailed  calculation  of  the  size  of  arch 
required  in  any  particular  case.  It  has  been  prepared  from  my  formula. 
Therefore,  when  in  any  case  it  is  found  that  the  total  weight  to  be 
supported  by  a  wooden  arch  amounts  to  If  tons  per  lineal  foot  of  spaa 
equally  distributed,  (omitting  the  weight  of  the  arch  itself  only,)  the 
Table  at  once  gives  by  inspection,  the  depth  of  arch  at  the  crown ;  and 
since  the  thickness  at  that  point  is  supposed  to  be  equal  to  the  depth, 
it  follows  that  the  square  of  the  depth  gives  the  total  area  of  cross^ 
section  required  at  the  crown.  The  depth  at  the  crown  being  obtained, 
that  at  the  skewback  can  be  found  in  a  few  moments  by  employing  the 
method  illustrated  by  Fig.  5. 

Thus,  let  us  suppose  that  a  smgle  track  railway  bridge  of  150  feet 
span,  and  with  a  rise  of  15  feet,  or  ^^^th  of  the  span,  has  been  designed, 
irith  the  exception  of  determining  upon  the  dimensions  of  arch  required; 
and  that  the  weight  of  the  floor,  bracing,  and  all  other  parts  of  the 
structure  itself,  except  the  arches^  amounts  to  the  quantity  usual  in 
such  a  bridge,  of  about  '45  tons  per  foot  run  of  span ;  also,  that  the 
equally  distributed  weight  of  maximum  extraneous  load,  including 
engine  and  train,  snow,  the  effects  of  momentum,  &;c.,  be  taken  at  1*3 
tons  per  foot  run,  (which  I  consider  a  fair  allowance) ;  making  in  all 
1'75  tons  per  foot  lineal  to  be  supported  by  the  arch.  Now,  what  must 
be  the  dimensions  at  crown  and  skewback  of  one  single  wooden  arch, 
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1^111011  by  itself  shall  support  this  load  safely,  and  not  be  strained  in  airf 
part  by  a  greater  crushing  pressure  than  about  800  fi>s.  per  sq.  inch  f 

We  see  at  once  by  the  Table,  that  the  entire  arch  area  at  the  crown 
must  be  2-607  x  2-607  ft.  =  6-80  sq.  ft.,  or  (6-80  X  144)  979  sq.  ins. 

Then  to  find  the  entire  arch  area  at  the  skewback,  describe  any 
small  arc,  (3  or  4  inches  long  will  answer  very  well)  as  a  (2  5,  Fig.  5, 
of  which  the  chord  a i  is  equal  to  ten  times  the  rise nd;  that  being 
the  proportion  in  the  present  instance,  of  spai;!  to  rise.  Make  co  =| 
nd;  through  o  and  b  draw  ot:  make  b  r  yertically  by  any  convenient 
scale,  (without  reference  to  the  size  of  the  arc,)  to  represent  the  cen- 
tre depth,  2-607  feet.  Make  r  8  horizontal ;  then  will  bshe  the  direc- 
Hon  of  the  skewback ;  and,  measured  by  the  same  scale  as  i  r,  will  be 
found  to  be  3*35  feet,  the  required  depth  of  arch  at  the  skewback. 

Since  the  arch  is  supposed  to  be  of  equal  thickness  throughout,  it  fol- 
lows that  the  entire  cross-sectional  area  of  arch  required  at  the  skewbacks 
is  2-607  ft.  X  3-35  ft.  =  8-733  sq-  ft.,=.8-733 x  144,  or  1257-6  sq.  ins. 

Consequently,  the  single  track  railway  will,  in  this  case,  require  two 
arches,  each  of  which  shall  have  a  cross-sectional  area  at  crown  of 

979  1257'6 

-^-  "1489 J  square  inches ;  and  at  skewback  of  — ^—  «  628-8  sq.  ins. 

As  before  remarked,  these  areas  may  be  disposed  into  such  forms 
of  cross-section  as  the  judgment  of  the  engineer  may  suggest. 

At  half  way  between  the  crown  and  skewback,  measured  along  the 
chord  or  span  of  the  arch,  the  area  should  be  equal  to  half  the  sum  of 
the  areas  at  those  two  points ;  and  so  at  any  other  intermediate  point, 
a  similar  mode  of  proportioning  should  be  observed. 

Before  closing  this  paper,  I  will  work  out  in  detail  an  example  to 
show  the  correctness  of  the  formula. 

At  present,  I  shall  confine  myself  to  explaining  certain  points  ne- 
cessary to  be  understood  in  order  to  render  the  table  more  generally 
useful  in  practice. 

In  the  first  place,  as  regards  bridges  whose  combined  weights  (omit- 
ting in  all  cases  the  weight  of  the  arches  themselves,)  and  loads  amount 
to  more  than  If  tons  per  foot  lineal  of  span ;  as  generally  begins  to 
be  the  case  when  the  span  much  exceeds  ISO  feet. 

The  mode  of  proceeding  in  this  case  is  very  simple;  and  its  prm- 
ciple  self-evident.  We  have  only  to  obtain  the  areas  at  crown  and 
spring  as  if  the  load  were  but  1|  tons  per  foot  of  span,  as  in  the  pre- 
ceding example ;  and  afterwards  to  inoreaBe  them  respectively  in  the 
same  proportion  as  the  increased  total  weight  (omitting  the  arches,)  per 
foot  run  exceeds  If  tons. 

Foe  instance,  if  in  the  preceding  example,  the  arch  had  been  re- 
quired to  sustain  a  weight  of  2^  tons  per  foot,  instead  of  If,  we  should 
have  found  the  areas  at  crown  and  spring,  precisely  as  was  done;  and 
afterwards  have  enlarged  them  for  the  2|  tons,  thus : 

7oB8.  Tons.  Ares  At  crown.         Area  at  crown. 

1-75    :    2-26    :  :    979      :      1268-6*  sq.  ins.,  for  the  new  arch. 
And, 

Topi.  Tons.  Area  at  ipring.     Area  at  vprlng. 

1-75    :    2.26    :  :  1257-6*    :    1616-9  sq.  ins.,  for  the  new  arch. 

f  XUi  doio  ooincMcBoe  wu  vkUnHj  aoddentaL 
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The  engineer  sometimes  wishes  to  form  at  the  moment  an  approxi* 
mate  idea  of  the  size  of  arch  required  for  a  certain  span,  without  the 
trouble  of  a  previous  calculation  in  detail  of  the  dimensions  and  weights 
of  the  several  parts  of  the  structure ;  and  I  have  endeavored  to  ren* 
der  my  table  subservient  to  this  end,  in  the  following  manner. 

I  find  by  analyzing  some  of  our  best  single  track  wooden  bridges 
of  about  150  feet  span,  that  the  weight  of  the  structure  itself  (omit- 
ting the  weight  of  the  arches,)  averages  abput  *45  ton  per  foot  run  of 
span ;  and  that  of  this  '45  ton,  about  '3  of  a  ton  may  be  considered 
as  invariable,  without  regard  to  span ;  while  about  *15  ton  increases, 
per  foot  run  of  span,  nearly  as  the  squares  of  the  spans. 

On  this  basis  we  have  as  the  total  weight  per  foot  run  of  bridge  and 
load,  when  the  bridge  is  single  track,  and  about  150  feet  span,  as  fol- 
lows (omitting  the  arches) : — 

'30  of  a  ton,  iiiTariable,  or  independent  of  epan. 

*15  of  a  ton,  varying  in  other  spans,  nearly  as  the  squares  of  those  spans. 
I'OO  ton  weight  of  train. 
*30  of  a  ton  allowance  for  momentum,  snow,  Ac, 

1*75  tons  total  weight  per  foot  run  of  bridge  (omitting  the  arches),  and  of  maximum 
extraneous  load. 

Thus  we  see  that  of  the  1'75  tons  per  foot  run  of  a  bridge  of  150 
feet  span,  only  '15  ton,  or  about  ^'^  part,  must  be  considered  as  vari- 
able in  calculating  the  weights  corresponding  to  other  spans.  But  in- 
asmuch as  this  y'l^th  part  increases  as  the  squares  of  the  other  spans,  it 
amounts  to  a  serious  item  when  the  spans  become  very  large. 

In  a  span  of  200  feet  it  will  be  thus : — 

(Square  of  IM.)         (Square  of  200.) 

22500      :      40000      :    :       '15  ton      :      -222  ton, 
making  the  total  approximate  weight  per  foot  run  of  span  as  follows: 

*d      tons  invariable  weight. 
•222    **     variable  nearly  as  squares  of  spans. 
1*00      "     weight  of  train. 
'3        **     momentum,  snow,  Ac 

1*832  tons  total  per  foot  run  in  a  span  of  200  feet, 

or  s^^th  part  greater  than  in  a  span  of  150  feet. 

Therefore,  when  it  is  desired  to  ascertain  approximately^  by  mere 
inspection  of  the  table,  the  total  cross  section  of  arch  at  the  centre  of 
a  span  of  200  feet,  so  as  not  to  be  strained  more  than  800  S>s.  per 
sqaare  inch,  we  must  either  add  to  the  tabular  depth  its  ^^^th  part,  if 
ive  do  not  choose  to  subject  the  arch  to  a  greater  pressure  than  800 
T>a*  per  square  inch ;  or  we  may  employ  the  tabular  depth  itself  in 

case  a  pressure  per  square  inch  of  800  fcs.  +  -^mmSBS  Bbs.  per  sq. 

incli,  is  not  considered  too  great.  I  say  the  depth  only  need  be  in- 
creased in  making  the  calculation;  because,  as  the  thickness  of  the 
arch  is  supposed  to  remain  uniform,  the  cross  sectional  area  will  in- 
crease in  the  same  proportions  as  the  depth. 

Sy  the  same  process,  I  find  that  for  spans  greater  than  150  feet,  we 
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must  either  increase  the  areas  at  crown,  as  deduced  from  the  table  in 
the  following  ratios,  of  column  "depth" ;  or,  by  adopting  the  tabular 
results,  subject  the  arch  to  the  pressures  per  square  inch  given  in  col- 


umn  "  pressure." 

DepUi. 

PTMniMlnllM. 

For  300  span,     . 

1-24 

883 

"    250     " 

.     1-7 

915 

"    300     « 

.         .         i 

1000 

«    360     " 

.     -38 

1104 

•*    400     « 

•58 

1216 

Those,  therefore,  who  do  not  consider  1000  9bs.  per  square  inch  as 
too  great  a  strain,  may  use  the  tabular  dimensions  even  for  spans  of 
800  feet  for  railroad  purposes.  I,  however,  adopt  Mr.  Haupt's  safe 
limit  of  800  fts. 

These  remarks  are  not  intended  to  supersede  calculation.  The  results 
to  which  they  lead  are  necessarily,  to  some  extent,  incorrect ;  still  they 
may  be  very  useful  when  want  of  time  prevents  us  from  entering  into 
a  close  computation,  or  where  great  accuracy  is  not  required.  We  may, 
by  this  means,  decide  instantly  upon  the  safety  or  otherwise  of  a  bridge 
to  which  our  attention  may  be  directed ;  and  where  it  is  not  essential 
to  know  the  precise  amount  of  strength.  The  '15  of  a  ton  per  foot, 
which  I  have  supposed  to  be  variable  m  a  span  of  160  feet,  must  evi- 
dently depend  in  practice  upon  the  design  adopted  for  the  bracing,  &c.: 
— ^the  height  of  the  bridge — whether  it  is  covered  or  not,  &c. 

For  arches  between  about  100  and  150  feet  span,  the  tabular  yalues 
will  be  found  to  C9rrespond  very  closely  with  the  actual  weights  which 
occur  in  ordinary  practice ;  and  will  need  little  or  no  modification  in 
bridges  of  the  usual  forms  of  construction. 

In  the  case  of  arches  of  less  than  150  feet  span,  it  would  be  nsir 
tural  to  infer  that  inasmuch  as  the  variable  weights  per  foot  run  will 
diminish  in  such  arches  in  the  same  proportion  as  the  square  of  150 
bears  to  the  square  of  the  smaller  span,  therefore,  the  cross  sectional 
area  of  the  lesser  arches  themselves  should  diminish  in  the  same  pro- 
portions. 

And  if  in  small  arches,  as  in  moderately  large  ones,  there  were  no 
other  considerations  to  be  attended  to  than  their  ability  to  resist  with 
equal  safetythe  simple  horizontal  and  vertical  strains  hitherto  referred 
to,  such  would  be  the  case : 

But  in  practice  there  are  certain  counteracting  circumstances  which 
render  it  expedient  to  increase  rather  than  to  diminish  the  proportional 
cross  sections  of  arches,  as  their  spans  become  shorter  than  about  100  ft. 

It  is  easy  to  see  that  in  the  case  of  a  20  feet  span,  a  very  large  and 
heavy  locomotive,  with  the  greater  portion  of  its  weight  concentrated 
upon  one  or  two  pairs  of  driving  wheels,  and  having  these  wheels  near 
the  centre  of  this  short  span,  would  be  much  more  strained  per  foot 
lineal  of  span,  than  would  a  larger  bridge  having  its  floor  covered  from 
end  to  end  with  similar  engines ;  and  that  it  would  consequently  re- 
quire a  stronger  arch  than  our  assumed  maximum  load  would  assign 
to  it. 

Again,  in  small  arches^  the  tabular  dimensions  become  reduced  to 
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such  an  extent,  that,  although  they  are  unquestionahlj  sufficient  to 
sustain  the  deranging  forces  which  haye  entered  into  our  previous  con- 
siderations ;  still  it  becomes  very  difficult  so  to  arrange  the  shape  of 
their  cross  sections  as  to  secure  the  structure  against  the  Za^<?raZ  forces 
to  which  it  is  exposed*  And,  moreover,  the  joints  become  so  narrow 
that  a  very  slight  derangement  of  their  parts  will  produce  an  in- 
equality of  bearing,  and  an  undue  excess  of  strain  upon  very  small 
resisting  areas,  so  as  to  endanger  the  splitting  or  splintering  of  the 
joints,  and  lead  to  the  destruction  of  the  work. 

These  remarks  apply  with  peculiar  force  to  small  arches  of  cast  iron. 
Suppose  such  an  arch  to  have  a  thickness  of  bearing  joints  of  but 
about  ^  an  inch,  or  even  less,  as  is  very  frequently  the  case.  Here  a 
displacement  of  but  |th  or  ^th  of  an  inch,  arising  from  any  accidental 
occurrence,  at  once  reduces  the  area  of  bearing  surface  to  fths  or  \  of 
that  for  which  it  was  calculated,  and  renders  the  bridge  unsafe.  More- 
over, when  the  parts  become  very  reduced  in  thickness,  they  are  too 
much  exposed  to  injury  from  very  slight  blows  inflicted  either  by  evilly 
disposed  persons  or  by  accident. 

These  are  not  merely  supposed  cases ; — I  have  witnessed  them  all 
in  more  than  one  instance  ;  and  although  they  are,  to  some  extent, 
independent  of  the  theoretical  considerations  which  usually  enter  into 
the  calculations  for  proportioning  the  parts  of  a  bridge,  still  they  are 
of  sufficient  importance  to  demand  the  attention  of  the  practical  bridge 
builder. 

From  the  peculiar  nature  of  the  case,  it  is  of  course  ^impossible  to 
do  more  than  assign  certain  arbitrary  limits ;  leaving  it  to  the  judg- 
ment of  the  practitioner  to  vary  them  as  he  may  see  proper. 

I  can,  however,  confidently  propose  the  folloif ing  process,  as  giving, 
in  my  opinion,  results  which  will  be  found  satisfactory. 

In  arches  under  100  feet  span,  let  the  cross  sections,  as  deduced 
from  m V  Rule  and  Table,  be  increased  as  follows : — 

Diviae  the  tabular  depth  by  the  quotient  of  the  span  divided  by  the 
rise.  Multiply  the  quotient  by  100.  Divide  the  product  by  the  span* 
Add  the  result  to  the  tabular  depth ;  letting  the  thic]tne%%  remain  aa 
before. 

This  method  gives  for  a  span  of  20  feet,  with  a  rise  of  6  feet,  or 
^th  of  the  span  (and  which  has  the  smallest  area  comprised  in  the  table), 
a  depth  of  1*825  feet,  and  a  breadth  of  '589  feet ;  or  a  total  centre 
cross  sectional  area  of  arch  of  -7804  sq.  feet,  or  -7804  xl44««  112-4 
sq.  ins.  This  will  be  divided  into  two  arches,  each  of  66*2  sq.  ins.  area. 

On  the  application  of  my  Rule  and  Table  to  cast  iron,  it  must  be 
borne  in  mind  that  white  and  yellow  pine  and  spruce  weigh  about  80 
fi>s.  to  a  cubic  foot,  while  cast  iron  weighs  about  450  S>s.  to  a  cubic 
foot,  or  15  times  as  much. 

The  safe  compressive  resistance  of  white  and  yellow  pine  and  spruce, 
is  about  800  lbs.  to  a  sq.  in.,  or  ^th  of  its  ultimate  resistance  of  6400  9>s. 

The  safe  compressive  resistance  of  cast  iron  is  about  12,000  9>s.  to 
asq.  inch ;  or  |th  of  its  ultimate  resistance  of  96,000  fibs,  per  sq.  inch.; 
or  15  times  as  great  as  that  of  pine  or  spruce. 
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Therefore,  a  cast  iron  arch  of  the  same  span  and  rise  as  a  wopden 
one,  but  of  only  ^^th  the  area  of  cross  section  of  the  wooden  one,  will 
weigh  the  same  and  be  as  strong  as  the  wooden  one,  so  far  as  respects 
its  resistance  to  the  crushing  forces  which  we  have  considered. 

Hence,  nothing  more  would  be  necessary  in  applying  my  formula  to 
any  cast  iron  arches,  than  simply  to  calculate  it  first  as  if  a  wooden 
arch  were  intended,  and  then  to  take  ^'jth  the  area  of  cross  section ; 
but  that  on  account  of  the  greater  brittleness  of  cast  iron,  and  its  in* 
ability  to  compress  as  wood*  does,  and  make  close  joints  with  equal 
bearings  throughout,  together  with  the  reasons  before  assigned  in  allud- 
ing to  cast  iron  arches,  some  increase  of  area  is  required  ;  and  I  pro- 
pose to  use  but  Jth  of  the  area  of  wooden  arches  for  cast  iron  ones — 
thus  exposing  the  metal  to  but  ^'gth  part  of  its  ultimate  crushing  re- 
sistance. And  I  do  not  consider  this  more  safe  for  iron  bridges,  than 
wood  at  Jth  of  its  ultimate  resistance ;  and  am  confident  that  small 
cast  iron  bridges,  calculated  on  the  exact  basis  of  the  resistance  of  that 
metal  to  crushing  as  compared  with  wood,  would  be  positively  dangerous. 

My  Rule  accords  very  well  with  several  cast  iron  bridges  of  spans 
of  about  30  feet,  erected  in  the  vicinity  of  Philadelphia ;  and  which 
have  for  years  borne  the  incessant  passage  of  heavy  engines  and  trains 
without  evincing  the  slightest  distress. 

The  most  venturesome  iron  bridge  of  small  span  that  has  come  un- 
der ifiy  notice  was  a  city  street  bridge,  dependent  entirely  upon  anraugU 
iron  arches,  82  feet  span,  6  feet  rise,  and  15  feet  apart.  Each  arch 
presented  a  cross  section  at  the  centre  of  but  5^  sq.  inches.  Whereas, 
my  Rule  gives  for  cast  iron  (which  has  about  |  more  resisting  power 
than  wropght,)  10  sq.  inches,  together  with  an  increase  to  13  sq.  ins. 
toward  the  spring,  which  the  bridge  in  question  had  not.  Assuming 
the  safe  resistance  of  cast  iron  at  12,000  fts.,  and  of  wrought  at  8000 
9>s.  per  square  inch,  which  is  near  the  truth,  my  Rule  gives  3*7  times 
the  strength  of  the  bridge  in  question. 

I  have  referred  to  these  bridges  of  small  spans  more  fully  than  I 
should  otherwise  have  done,  from  the  fact  that  ray  Rule  gives  results 
so  small  in  comparison  to  the  usual  practice  of  European  engineers, 
that  its  sufficiency  for  practical  purposes  might  be  doubted  by  some. 

Some  bridges  by  eminent  English  engineers,  contain  6  or  8  times 
the  quantity  of  metal  that  is  necessary  for  the  utmost  safety ;  and 
evince  either  an  extravagance,  or  a  want  of  attention  to  details,  that 
would  ruin  any  American  engineer. 

Notwithstanding  this  waste  of  material,  the  failure  of  cast  iron 
bridges  of  quite  moderate  spans  is  by  no  means  an  unfrequent  occur* 
rence  in  that  country ;  while  in  the  United  States,  no  single  instance 
of  failure  has,  I  believe,  ever  yet  occurred.  All  our  cast  iron  bridges, 
from  spans  of  about  200  feet  down,  perform  fully  the  duty  required 
of  them ;  and  prove  that  in  the  science  of  that  department,  our  engin- 
eers are  not  behind  those  of  any  other  country.  So  far  as  my  profes- 
sional reading  enables  me  to  form  an  opinion,  the  bridges  of  BoUman 
in  Baltimore ;  Murphy  in  Philadelphia ;  Haupt,  Whipple,  and  others, 
evince  a  far  nicer  combination  of  the  requirements  of  theory,  with 
those  of  practice,  than  any  others  that  have  fallen  under  my  notice. 


Digitized  by  VjOOQIC 


Formula  for  Proportioning  Arehet  of  Bridges. 


811 

TABLB-'^SboirlQg  Um  broadth,  or  the  depth  in  feet  at  the  erown  of  a  single  areh  of  yellow,  or  white  pine, 
or  sprvoe,  w  propurtioned  that  when  properlv  enlargod  from  the  crown  to  the  apringa,  it  will  snatain, 
in  adtUUon  lo  iu  own  Vfeight,  an  equallV  dtstrlbated  load  of  1}  tons,  (or  392i)  pounds)  per  foot  lineal  ^f 
Its  spaa;  and  which  load  will  produce  throughout  the  entire  extent  of  the  arch,  a  unilbrm  oompreaiira 
strain  of  about  800  pounds  per  square  inch  of  its  eross-sectlonal  area. 
These  breadths  and  depths  at  the  crown  are  deduced  from  the  formula 
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I  will  now  work  out  an  example,  to  show  the  reliability  of  the  for- 
mula, 

crown  for  a  load  of  1'75  tons  per  ft.  lineal  of  span,  (exclusive  of  weight 
of  the  arch  itself.) 

We  will  take  a  span  of  300  feet,  with  a  rise  of  50  feet,  or  ^th  of  the 
span. 

First  to  get  the  depth  at  centre. 

Here  J  the  span  =  75  feet. 

14-6  the  rise— 730  feet. 

BPAK«  _90,000 ^42.353. 


2125         2125 

RISB  50 


2000     2000 


=  •025. 


14-6  rise — gg-  =730— 42-353  =  687-647. 

SPAN*  f 

The  square  root  of  14-6  rise—  ^^^  =    1687-647  =  26-2230. 

And| 

i  span  75         oQam 

26-223  ^26-223'" 

And  2*8e01  +  ?^  =  2-8601  +  -025  -  2-8851  feet,  the  depth  as 

well  as  the  thickness,  at  crown,  as  per  tahle.  Consequently,  the  area 
of  the  single  arch  at  crown,  is  2-8851  feet  x  2-8851  feet —8*3288  sq. 
feet,«B8-3238x  144 -B 1198-63  square  inches  ;  and  the  area  at  crowa 
of  each  of  the  two  small  arches,  into  which  it  must  be  divided  in  prac- 
tice, will  be  half  as  great,  or  599*32  square  inches. 

Mj  table  was  calculated  by  the  foregoing  process. 

\Ve  must  now  proceed  to  find  the  weight  of  an  arch  2*8851  feet 
square  throvghout  its  lengthy  and  the  horizontal  strain  which  that 
weight,  in  addition  to  the  load  of  If  tons  per  foot  run  of  span,  will 
produce  at  the  centre,  and  throughout  the  entire  arch. 

Now,  the  length  of  an  arch  of  300  feet  span  and  50  feet  rise,  is 
321-75  feet  and  its  cross  section  thraughotU  being  temporarily  assumed 
at  2*8851  x2-8851-i8-3238  square  feet,  it  contains  321-75  x  8-3238 
=  2678*183  cubic  feet;  and  at  30  pounds  per  cubic  foot,  it  weighs 
2678*183  X  80  =  80345*49  fts.  =  35*8685  tons. 

Now,  the  load  of  1|  tons  on  every  running  foot  of  300  feet  span, 
amounts  to  525  tons;  and  this  added  to  the  temporarily  assumed 
35-8685  tons  weight  of  the  arch  =  560*8685  tons,  the  entire  assumed 
weight  of  the  bridge  and  its  maximum  load,  including  the  allowance 
for  momentum,  &c. 
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The  Jiorizontal  strain  produced  by  this  entire  weight  is  found  bj 
multiplying  one-half  of  it  by  one-fourth  of  the  span ;  and  dividing  the 
product  by  the  rise.    That  is 

280-4342  tonsx  75     .^a  ^^ia  * 

FTx «420*6514  tons 

50 

temporarily  assumed  horizontal  strain. 

Next  we  must  find  the  strain  on  each  skewback  which  would  result 
from  this  assumed  420*6514  tons  of  horizontal  strain,  combined  with  the 
vertical  pressure  arising  from  the  assumed  half  weight  of  bridge  and 
load,  or  280-4342  tons. 

As  before  stated,  this  strain  will  amount  to  the  square  root  of  th'e 
sum  of  the  squares  of  these  two  forces,  that  is  to 

\/420-6514»-h280-4342««v/176947-60  +  78643-34- v'266690-94 

ss 505*5600  tons  temporarily  assumed  strain  on  each  skewback. 

Now,  to  find  the  area  of  the  skewback,  the  thickness  of  the  arch 
being  supposed  uniform ;  it  follows  that  as  the  pressure  at  the  crown 
is  to  the  depth  at  the  crown,  so  is  the  pressure  at  the  skeiirii)ack  to  the 
depth  at  the  skewback ;  that  is,  as 

Tons  prenure  at  exown.     Veet  depth  at  ocowil  TonspreammattkewbMk.    VtdeplhattkewbMlc. 

420-6514        :        2-8851        :  :        505-6600        :        8-4674 

and  its  area  of  cross-section  will  be  3-4674  ft.  x  2-8851  fk.— 10-0038 
square  feeta  1440-55  square  inches. 

And  the  area  at  the  skewback  of  each  of  the  two  arches  into  which 
it  must  be  divided  in  practice,  will  be  5-0019  square  feet,  or  720-275 
square  inches. 

Having  thus  obtained  the  areas  at  crown,  and  spring  respectively, 
we  are  enabled  to  calculate  the  actital  weight  of  the  arch,  as  well  ad 
the  actiial  pressures  at  crown  and  spring.  Let  us  see  what  they  are ; 
as  also  whether  the  actual  pressure  on  the  arch  is  about  800  lbs.  per 
square  inch;  and  whether  it  is  uniform  throughout  the  length  of  the 
arch. 

First,  as  to  the  actual  weight  of  the  arch. 

Its  cross-section  at  the  crown  is     8*3238  square  feet. 

And  at  the  skewback,         .        10-0038  " 


2)18-3276 


Making  its  mean  area,        .      =  9-1638  " 

Its  contents,  therefore,  will  be  9-1638  square  feet  x  821-75  feet 
=  2948-453  cubic  feet. 

And  its  weight,  2948-453  cubic  feetX30  pounds— 88458-59  pounds 
=  89-4833  tons. 

Which  added  to  800  times  If  tons  of  load  (or  525  tons)- 564-4883 
tons  of  entire  weight  of  bridge  and  load. 
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The  horizontal  strain  resulting  from  this  load  is 

282-2417  tons  X  75  ft.  i  span  ^  423-3625  tons. 
50  or  rise. 
This  is  the  only  strain  sustained  at  the  crown,  where  it  is  divided 
among  8-3238  square  feet  =  1198-6272  square  inches. 

.    ^       ^  .      423-3625 

Consequently,  the  strain  per  square  inch  at  the  crown  is  iiqq.q212 

o. -35321  tons  =  791-19  Ihs. ;  or  aboi^  800  pounds  per  square  inch. 

Finally,  the  strain  on  each  skewback  is  composed  of  the  horizontal 
strain  of  423-3625  tons ;  and  the  vertical  strain  of  one-half  the  weight 
of  the  bridge  and  its  load,  which  is  282-2417  tons. 
And  it  is  equal  to  v/423-3G25*+282-2417»=  s/  179235-8  +  79660-4 
«  ^  2588996-2  =  508-8184  tons. 

And  this  is  divided  among  the  1440-55  square  inches  of  area  of  the 
skewback ;  giving  the  strain  per  square  inch  on  each  skewback 

508-8184  __  .ggg2i  tQng«.  791-19  lbs.  per  square  inch,  the  same 
1440-55 
as  at  the  crown. 

Should  the  calculated  weight  of  a  bridge  of  the  foregoing  dimen- 
sions, including  its  load,  (but  omitting  the  weight  of  its  arches,)  be  2, 
2i  or  any  other  number  of  tons  per  foot  run,  the  dimensions  of  its 
arches  would  still  be  found  by  first  employing  the  foregoing  process 
as  if  the  weight  were  If  tons  per  foot ;  and  the  areas  of  cross-section 
at  crown  and  spring  afterwards  increased  by  multiplying  them  by  2, 2J, 
or  other  number  of  tons ;  and  dividing  by  If  tons. 

The  use  of  my  Table  is  to  obviate  the  necessity  for  the  preceding 
long  calculation.  By  means  of  it,  for  spans  of  100  or  more  feet,  the 
depth  and  area  at  the  crown,  for  a  load  of  If  tons  per  foot  lineal  of  span 
are  known  by  inspection;  and  those  at  the  sprmg  may  be  deduced 
therefrom  in  a  minute  or  two  by  the  process  illustrated  at  Fig.  5.  It 
then  only  remains  to  increase  them  in  the  same  proportion  that  If 
tons  bear  to  the  weight  per  foot  run  of  the  bridge  and  load  that  may 

be  under  consideration,  ,,,....    m  vi  *  u       ^• 

For  spans  less  than  100  feet,  the  depths  m  the  Table  must  be  modi- 
fied  by  the  rule  already  given  for  that  purpose,  before  they  are  em- 
ployed in  practice.  .     ,     m  »»    i.       i_ 

I  will  add,  that  if  double  the  depttiM  given  in  the  TabU,  be  taken  as 
the  crown  depths  of  Btone  arches;  and  if  then  the  depth  at  springs  be 
found  by  means  of  Fig.  5,  I  believe  that  a  much  closer  approximation 
to  correct  proportions  will  be  secured  than  is  usually  done. 
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List  of  Aickbican  Patents  which  issusd  frov  August  16»  to  Skptshbes  13,  1859, 

ClNCLUSlTE,^  with  ExEMPLIFIGATIOXS. 

AUGUST  16. 

170.  MjiCHiim  roR  Pu^cmvo  Horn  in  Lsatbkb  ;  O.  L.  Bailey,  Portland,  Mnlno. 

Claim — lat,  The  airangvment  and  combination  of  the  bed-piecp,  lover,  and  hollow  cutter,  proTlded  with 
a  standard,  connecting  rod,  and  treadle.  2d,  The  arrangement  or  the  circular  utyustable  cutter  bed,  in  such 
a  relntive  position  to  the  cutter  aa  to  ticoompliiih  tlie  object  specified. 

171.  Sewccq  Macbinjcs;  Wm.  T.  Barnes,  BufRdo,  New  York. 

Claim — 1st,  Working  the  needles  vertically  and  alternately  in  the  same  hole  in  the  bed-plate,  in  the  man- 
ner Bet  forth.  2d.  The  nrrant;em<nt  of  springit,  5  and  7,  wedges,  finger,  spring,  18,  and  stop,  in  the  manner 
■[lecifled.  8d,  The  arrnngemont  of  lever,  13,  slide,  and  lever,  12,  when  f«iiid  lever,  12,  is  provided  with  points, 
is  pivotod  to  slide,  and  made  to  operate  tn  the  manner  described.  4th,  Thp  arrangement  of  the  ratchet  wheel, 
a,  serrated  bar,  and  ratchet,  e,  with  the  siiool-rod  and  levers,  o  (/,  as  set  forth. 

172.  STB.11C  Qkiobators;  Mellen  Battel,  Albany,  New  York. 

Claim — ^The  combination  with  the  tnltes  extending  downward  throagh  the  tnl)e  sheet  or  crown  of  the 
flre-liox,  or  downward  Into  a  flue,  and  upward  through  the  water  above  the  tube  sheet  of  the  inner  tubes,  in 
the  manner  described, 
its.  Clothcs  Rack  ;  T.  D.  Berry,  Lowell,  Massachusetts. 

Claim — ^The  constrnctiun  of  my  clothes  rack  with  divided  centre,  or  of  two  eoctions,  ench  to  consist  of 
centriyptece,  slats,  braces,  and  circnmfurential  pieces,  united  to  ench  other  as  described,  when  tbcue  two  sec- 
tions are  combined  with  each  other  by  plates,  so  hiit^  as  to  allow  the  rack  to  be  folded  »nd  opened,  both 
vertically  and  circomfi»rentially,  to  obtain  by  this  divided  centre  a  rack  suitable  for  use,  when  folded  closely 
and  circumferentially. 

174.  Skwtno  Macrixis;  E.  Booth,  Troy,  New  York. 

Claim — ^Ist,  The  combination  of  an  eye-pointed  vibrating  lever,  and  a  loopor,  operating  together  In  the 
manner  set  forth.  2d,  The  vibrating  of  the  eye-pointed  lever  by  a  positive  motion  given  to  it  by  the  rollers 
entirely,  and  as  contraditttingnishod  from  the  use  of  a  spring  of  any  kind,  by  which  means  I  insure  Its  r«U- 
able  action  under  its  ropid  motions, 

175.  HOR0B  Rakss;  Man>  Bradley,  Dundee,  Illinois. 

Claim — ^Tho  use  of  the  recessed  metal  bar,  spurs,  rods  or  shoes,  elastic  bar,  lever,  slide  rod,  and  prv^ectlon, 
eonstructcd  and  employed  together,  in  the  manner  descilbed. 
170.  CAwntvt  FuBxrruBK;  J.  D.  Brown,  Cincinnati,  Ohio. 

Claim — ^The  arrangement  of  the  folding  ends,  and  the  flaps  or  leaves  hinged  on  the  inside,  for  the  purpote 
described. 

177.  DooE.  FAsmm;  Henry  Burt,  Newark,  Now  Jersey. 

Claim — A  permanent  door>bolt  made  with  the  fliBtoning  plates,  bolt-cuse,  and  bolt,  secured  and  operated 
as  described. 

178.  Ku3fiaxo  Qxar  or  Carvaobs;  Joseph  Chief,  Bnflhlo,  New  York.' 

Claim — Tlie  Journal  box,  constructed  as  described,  and  comblnetl  with  the  friction  rollers  or  slides.  Also, 
the  combination  of  the  axle.  Journal  box,  friction  rollers,  and  equivalents,  and  hub.  Also,  the  arrangement 
of  the  Jointed  braces,  in  combination  with  the  running  gear  of  carriages,  for  the  purposes  set  forth. 

179.  WatkbtCLOSR;  William  S.  Carr,  City  of  New  York. 

Claim  —Regulating  the  action  of  the  cock  or  valve  in  watei>clo8ets  by  the  Joint  operation  of  the  lever  and 
weight  of  water  in  the  pan,  whereby  the  cock  or  valve  is  kept  open  until  the  weight  of  water  in  the  pan  regu- 
lates the  cloising  thereof.  Also,  the  construction  of  the  valve,  c,  with  the  balancing  diaphragm,  valve,  10,  and 
spring. 

180.  Maohikbs  for  DRXBsnfG  Stoks;  H.  Chauncy,  Perry,  Georgia. 

Claim — ^The  arrangement  of  tha  pick  or  hammer  shafts,  a^lustable  shaft,  and  acUnstable  traverse  bar, 
combined  in  connexion  with  tho  reciprocating  carriage  and  laterally  moving  or  ac^justablo  bed,  in  the  miuiner 
•et  forth. 

181.  Pips  Covkkxiohib  for  Stkam  Boilers;  A.  II.  Clear,  Providence,  Rhode  Island. 

Claim — Haking  the  connexions  between  the  ii^jection  pipe,  or  other  similarly  submerged  pipe  of  a  steam 
vessel,  or  any  other  veaai«l,  with  the  side  or  exterior  of  the  vessel,  by  means  of  a  valve  box  situated  within  or 
between  the  innlde  and  outside  planking  of  the  vessel,  fitted  with  a  valve,  capable  of  being  operated  by  a  screw, 
or  its  equivalent,  by  a  person  on  or  above  the  deck  of  the  vessel.  - 

182.  Ma^ivpaotubb  or  MACHiiri  Bbltino  ;  J.  H.  Clifton,  New  Osstle,  Pdnnsylvania. 

Claim — ^The  process  of  mannfiicturing  belting  for  machinery  from  fibrous  material,  as  described. 

183.  BBLTXK9  FOB  Macbinkrt  ;  J.  II.  Clifton,  New  Castle,  Pennsylvania. 
Claim — Belting  made  of  fibrous  material,  by  the  process  set  forth. 

184i  CLorm  Bolts;  S.  K.  Collins,  Chili,  New  York. 

Claim — ^The  combination  and  arrangement  of  two  bolts  In  clover  machines,  when  said  bolts  haTeaiCOnnter 
mad  apward  morement,  produced  In  the  manner  specified. 
186.  MOLS  OF  DBAin  Ploughs  ;  T.  9.  Cox,  Lalhyette,  Indiana. 

Claim — Tbe  peculiar  shape  of  the  mole,  o;  by  the  forward  movement  of  the  mole,  o,  the  earth  Is  carried 
tnm  the  bottom  of  the  ditoh  by  means  of  the  terrndttcts,  from  the  point  of  the  mole,  d,  to  the  rear  of  the 
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ahank,  and  prMMd  more  denaely  by  the  IncreMed  earth  ooming  in  contact  with  the  oooTez  end  oftheaMie^e, 
in  rear  of  the  shank,  in  each  a  manner  aa  to  make  a  better  arch  and  more  datable  than  any  heretofore  and^, 
leaving  tlio  bottom  of  the  ditch  almost  entirely  uncompressed ;  hence,  I  do  not  dalm  anything  except  ih» 
invention  of  the  terradoctB,  ending  in  the  convex  on  the  top  of  the  mole,  c. 

186.  Ga&pxt-swxipsb;  John  H.  Crane,  Charleetown,  Maeaachnsetts. 

Claim— The  arrangement  of  bel^  rotating  guides,  and  driver  pulley,  operating  in  combiiiatioii  niCh  ear- 
pet-sweepera. 

187.  IHDU  RuBBiB  Spbihos  roB  Raxlboas  CABfl,  Ac. ;  T.  B.  De?oreat,  City  of  New  York. 

Claim— Composing  a  spring  of  a  series  of  blocks  or  aegmenta  of  a  circle  of  vulcanised  India  rubber,  plaeed 
and  held  between  two  parallel  platee,  or  eqnivalente ;  but  this  I  only  claim  when  the  aeries  of  blocks  are  ao 
arranged  and  held  between  the  two  parallel  plates,  that  their  contiguous  Uce»  shall  not  come  in  coatad^ 
Wider  light  loads,  but  ahall  come  into  contact  and  give  mutoai  support  aiM  the  load  increaaea. 

188.  SwxTCHBB  roB  Rajiboam;  Thomaa  Dougherty,  Sfaoon,  Georgia. 

Claim— The  combination  and  arrangement  of  the  flat  bare  and  the  stationary  end  plates,  provided  witk 
the  guide  rails  in  connexion  with  the  rails,  conatructed  as  set  forth. 

189.  Sm.F-BBLXABi5a  WBimA.TBXE8 ',  Eugene  Duchamp,  St.  MartineviUe,  Louisiana. 

Claim— Operating  the  two  rods  almultaneoualy  by  means  of  the  slotted  guarda,  in  combiiwtiaB  witk 
boxes  and  lips,  in  the  manner  specified. 

190.  ATTAGHXRa  Thillb  to  Ybbiclbs;  Eugene  Duchamp,  St.  MartinavUIe,  Louisiana. 

Claim— The  combination  of  the  awlvel  coupling  boxes  having  an  elliptical  slot  throned  their  enda,  thill 
irona  having  fluked  portiona  and  hinged  gates,  or  their  equivalents. 

191.  Cabpbivswexpib  ;  Jacob  Edaon,  Boaton,  Maasachusetts. 

Claim— Producing  the  motive  power  of  the  machine  by  meana  of  a  belt  of  rubber  or  gutta  pctidia,  tatar' 
poeed  and  running  between  the  pulley  or  roller,  and  the  surfiice  to  be  swept  or  nMsod  over.   Alao^  mraan 
the  guiding  wheel  upon  the  atationary  hollow  abaft  or  buahing,  through  which  the  axle  of  the  boah  a 
}>a8aes. 

192.  MoLB  PLouoBS ;  Asahel  Elmer,  Assignor  to  Nathan  Elmer  and  Reuben  M.  Richard,  Shabbooa  Gme, 

Illinois. 
Claini~-lst,  In  combination  with  the  adjustable  btock  on  the  plough  beam,  the  scoring  or  lereliiigplem^ 
in  advance  of  it.  2d,  In  combination  with  the  plough  beam  and  coulter,  the  swinging-weighted  crane  orkro, 
for  preventing  the  careening  of  the  plough,  ok-  for  recovering  its  proper  position  after  it  haa  careened.  3d, 
The  combination  of  a  forked  coulter,  for  cutting  a  wedge-shaped  or  tapering  slice  over  the  coulter  gash,  vitk 
a  pressing  or  driving  device  for  forcing  down  Mid  Bli(»,  and  thus  packing  the  coulter  gash.  4tfa,  A  noker 
former  made  of  s  series  of  conical  shaped  sections,  which  increase  in  size  or  they  recede  from  the  conltN',nd 
which  are  ao  linked  together  aa  that  they  may  move  in  a  horizontal  plane,  but  be  comparatively  rigki  fa  a 
vertical  plane.  6th,  In  combination  with  the  mole,  the  scorer  or  shoe  on  ita  rear  section  or  end,  said  scorer 
forming  a  groove  or  channel  In  the  bottort  of  the  finished  drain,  for  admitting  the  water  into  it,  the  ades  d 
the  drain  being  so  closely  packed  as  to  prevent  the  water  fhun  entering  there. 

193.  Wmn  Lkad  Appabatus;  D.  R.  Erdmann,  Philadelphia,  Pennsylvania. 

Claim— A  rotary  cylinder,  arranged  with  double  wire  nettings,  in  oombtnation  with  a  Tat,  provided  with 
atube. 

194.  Fabbics  ;  Alex.  Forot,  Paris,  France. 

Claim— The  manufiicture  of  a  new  kind  of  fhbric  without  weaving,  oompoaed  almply  of  threads  ^tmti. 
npon  a  base  of  paper,  or  any  suitable  kind  of  material,  such  Ikbric  being  left  plain  or  ornamental,  by  emhosa* 
ing,  or  any  other  process. 
196.  Sawuto  Machiicb;  Bei^amin  Fulgham,  Richmond,  Indiana. 

Claim— 1st,  The  combination  and  arrangement  of  the  two  fttmiea,  placed  one  within  the  other,  and 
arranged  so  as  to  admit  of  the  aaws  being  adjusted  vertically,  and  also  moved  horisontally.  forward  and  back. 
2d,  The  arrangement  of  the  shafts  with  their  rvspective  gearing  and  the  pulley,  in  connexion  with  the  tao 
reciprocating  frames,  whereby  the  saws  are  rotated,  and  at  the  same  time  have  a  reciprooiting  motioQ  cob- 
munlcatod  to  them.  3d,  In  combination  with  two  circular  saws,  the  Inclined  ways  of  the  log  carriage,  for  Iks 
purpose  aet  forth. 
198.  Mahotaotubb  op  Coal  Ons;  H.  P.  Oengembre,  AHegfaany,  Pennsylvania. 

Claim— The  continual  progressive  and  gradual  destructive  distillation  of  coal,  or  other  bltomfforooa  eaV 
atanoe,  for  the  purpose  of  ob  ainlng  therefrom  the  diflerent  products  of  dlatlllation,  by  means  and  with  O^ 
use  of  the  apparatus  described,  or  other  equivalent. 
187.  ICABrvPACTUBB  OP  PoBOUB  RuBBXB  Cloth;  Charles  Goodyear,  New  Haven,  Oonneoticut. 

Claim — As  a  new  porous  manufacture,  pervious  to  air  and  water  repellant,  composed  of  a  woven  or  eq^v»> 
lent  fkbric,  and  a  thin  porous  coating  of  India  rubber  or  allied  gum. 

198.  iNniA  RuBBXB  Fabhios;  Charles  Goodyear,  New  Haven,  Connecticut 

Claim— The  porous  and  water  repellant  manufiicture,  composed  of  a  bat  or  fleece  of  cotton  or  other  fibre 
and  India  rubber  or  allied  gum,  united  and  rendered  porous. 

199.  Clasps  pob  Suletob  Skibts;  Joseph  Grunwald,  City  of  New  York. 

Claim— The  combination  of  the  hoops  or  aprlnga  with  the  tape,  by  meana  of  claapa,  oooBtmcted  ••  4e> 
ecribed. 

900.  Cbobs-cut  SAwnro  Haohixx;  Jamea  Hamilton,  City  of  New  York. 

Claim— The  manner  of  arranging  the  ahafl,  d,  and  its  gear  wheel,  f,  and  bevel  gear,  r,  in  connexion  vfth 
the  bevel  gear,  s',  end  gear,  s,  on  the  shaft,  I,  so  that  said  shaft,  d.  can  be  changed  to  stand  horisontallj  aad 
give  motion  to  the  saw,  whether  the  said  saw  and  the  gearing  therof  be  in  a  horisontal  or  vertical  poattiaa. 
thereby  adapting  one  machine  to  be  moved  by  band,  in  falling  treee  or  sawing-up  logs.  Also,  in  comWrfriaa 
with  the  afbresaid  machine  for  sawing  logs,  the  detachable  frame,  buck,  and  variable  lever,  for  holiting 
loga  while  being  aawed  for  firewood. 

901.  MoLK  PLouoBs;  A.  Hammond,  Jackaonville,  Illinoia. 
Claim— The  ahoe,  provided  with  a  kaifo  and  prqfectlon,  aitanged  in  the  manner  aet  forth. 
[Thia  la  an  improvement  on  the  ahoe  or  tooth  of  the  mole  or  drawing  plough,  and  oonaiata  in 
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ft  portion  of  the  tooth  out  bohlnd  the  ataadard,  and  forming  a  ftirrow  or  ffioorv  In  the  upper  rarftce  of  It* 
diminuhinff.  as  It  r»*che«  the  extreme  end,  for  the  pnrpo«>  of  clodnK  up  the  opening  left  by  the  standard  to 
pivvent  the  ditch  Ihm  fllllng  Dp  anln.  It  also  conatots  in  ftmulng  or  afflxing^  in  any  niltable  way,  a  pin  or 
angiilar-tthaptrd  knife  to  the  sole  of  the  shoe,  to  open  a  place  along  the  bottom  of  the  ditch  for  aUowlng  tba 
wftk'r  to  piiw  np  into  the  same  and  be  drulned  off  ttGm  below  the  ditch.] 
902.  SiLf-Acnxo  Waoon  Bsaus;  B.  S  Healy,  Oohocton,  New  Torfc. 

Oalm—The  combination  of  a  forked  pole  with  the  honnds,  whereby  the  pole  Is  free  to  slide  in  Its  foito 
and  op -rate  the  bmkfs  withoat  moving  the  forks  backward  in  the  bonnds.  Also,  in  combination  with  brakeg 
pivoted  to  a  fixed  bar,  I  claim  the  brake  blocks,  arranged  and  connected  with  the  brakes,  as  set  forth,  whereby 
the  friction  of  the  wheels  on  the  blocks  draws  the  brakes  toward,  and  causes  them  to  press  with  greater  ftffte 
against,  the  wheels. 
S08.  Gab  Btan;  WllUam  M.  Henderaon,  Baltimore,  Blaiyland. 

Oaim— Ist,  The  coostmctkm  of  a  railway  reclining  chair  or  conch,  secnrely  attached  to  the  floor  of  the 
car,  with  the  whole  chair  reTersible,  so  as  to  dice  elthw  end  of  the  car.  2d,  The  mode  of  varying  the  height 
of  the  back  of  the  chair,  by  making  it  in  two  pieces  and  saspeading  the  lower  portion.  3d,  In  combination 
with  a  chair,  reversible  as  aforesaid,  the  double-acting  foot-bo«n),  single  reversing  leg-rest,  and  means  for  ex- 
tending It  Uy  the  action  of  the  arms  of  the  chair. 
SM.  Hofls  Gocpuxo;  Bobert  Heneage,  Buffelo,  New  Torkr 

Claim— The  arrangement  of  the  screw  sections  and  pacl^ing  upon  the  cone  extensloui  as  sot  forth, 
9M.  Ym ;  H.  C.  Hoot,  Ottomva,  Iowa. 

CUlm— Constructing  a  vise  in  such  a  manner  that  It  will  selfretaln  Itoelf  upon  a  table  or  bench, 
90Gw  OoTTon  8iiD  PiAxma;  John  W.  Hnntley,  Lane's  Creek,  North  Oarollna. 

Claim— The  vertical  rotatinc  toothed  shaft,  in  oonnexloB  with  the  foUower  or  gatherer  placed  within  tha 
hopper,  and  arranged  as  set  forth. 
aOT.  MiLL-noiTB  Bushb;  Levi  B.  Ives,  Brooklyn,  New  Torfc. 

Claim— 1st,  The  placing  of  a  cylinder,  d,  which  contains  the  spindle  collar,  blocks,  and  tba 'adjusting 
wedges,  within  a  cylinder,  m,  secured  within  the  centre  of  the  bedstone,  the  cylinder,  o,  being  allowed  a  ver- 
tical movement  or  play  within  the  cylinder,  m,  to  permit  of  the  vertical  adjustment  of  the  spindle,  and  con- 
sequently the  runner  or  upper  millstone,  with  bat  little  friction,  and  keeping  a}|  the  parts  in  position  so  as 
to  prevent  their  derangement.  2d,  The  arrangement  of  the  plates,  J  K  L,  with  the  washer  and  ring,  or  their 
equivalent.  In  connexion  with  the  prqjection  on  the  inner  side  of  the  cylinder,  D,  to  prvvont  the  cH^ual  turn- 
ing of  the  blocks  with  the  spindle.  3d,  The  i)late,  n,  provided  with  the  flanch  and  the  dome-shAped  cap,  P, 
provided  with  the  flanch,  in  connexion  with  the  cap,  r,  and  plate,  the  above  parts  being  attached  nspectiveljr 
to  tiM  «jrUDder,  n,  spindle  4M>llary  and  driver,  to  form  an  air  and  a  dust  chamber. 
206.  MoLx  Plooobs;  H.  R.  Jerome,  Honroevllle,  Ohio. 

Claim— 1st,  The  arrangement  of  a  beam,  carrying  a  mole  plough,  with  the  front  and  rear  standards  of 
the  Ihont  and  rear  propelling  wheels,  and  with  the  adjusting  device.  2d,  Providing  the  ooulter  with  a  series  of 
ttotcbea,  and  arranging  the  draft-chain  iu  one  or  other  of  said  notches,  and  thus  having  the  draft  applied 
directly  to  the  coulter.  8d,  The  combination  of  a  ooulter  which  Is  elliptical  in  form  in  its  transverse  ■aOion, 
with  a  monld  which  is  conical  at  its  ftt>nt  and  rear  ends. 

209.  AppAmxTOS  Pom  LtORniia  Qas  Bvbnbbs;  Wm.  B.  Johns,  of  the  United  States  Army. 

Claim — Giving  the  wrench  staff  the  Jointed  sections,  so  that  a  match  inserted  in  the  extreme  section  may 
Hhmunato  tb»  bBrner  key  while  the  gas  is  being  turned  on,  ai)d  alao  serre  as  a  torph  to  ignite  the  gas. 

210.  WASHnro  Machixk  ;  Thomas  J.  Jolly,  Olean,  Indiana. 

Claim — ^The  anaageaient  and  oombinaUon  of  the  trsadlo^  sliding  table,  and  rotary  rubber,  constructed 
in  the  nuuiBer  set  forth. 

211.  SfACBiirxBT  POB  MARiTPACTumiiro  Abtipicial  Fuel;  Morris  L.  Keen,  Sogers'  Tbfd,  Pennsylvanfai. 
Claim — 1st,  The  oombinatlon  and  arraagemeat  of  the  mills,  eonvayors^  mixing  and  heatiuK  (flinders, 

moulding  and  conveying  apparatus,  in  the  manner  described.  2d,  The  combined  use  of  the  moulding  appar 
ratns,  and  of  the  tank  or  reservoir  of  water,  for  the  purpose  of  receiving  and  moulding  the  heated  and  plastic 
nmterial  in  said  tank  of  water,  for  cooling  the  machinei^  and  fhel,  and  for  preventing  the  material  tnm  ad- 
hering to  the  rqachlne.  3d,  The  combination  of  the  endless  apron  with  the  moqlding  apparatus,  operating 
in  a  tank  or  raaerrolr  of  water,  in  the  manner  described. 

212.  CukBva  woR  VAsniriico  Banm  oir  Cottox  Balks,  Ac.;  Hazard  Knowles,  City  of  New  York. 

Claim — ^The  method  of  securing  straps  by  moaqs  of  a  roller,  In  oombinaUon  with  the  wedge-formed  m<^ 
Hsa  of  tha  sleeve,  which  receives  the  strap,  as  described. 

213.  Chvkx;  8.  8.  I^ngdon,  Cleveland,  Ohio. 

Claim — ^The  describetl  /Donstmctlon  and  arrangement  of  rotary  chnmi,  when  the  same  are  provided  with 
the  daah  finame  and  chambem,  arranged  as  set  forth. 

214.  Motx  P|.oiiaB0;  Joel  Lee,  Oalesburgh,  Illinois. 

Claim — ^The  two  swords  fitting  closely  together,  the  fttmt  one  attached  to  the  mould  near  the  forward  pdnt, 
the  rear  aword  pivoted  near  the  rear  point  of  moqld,  Also^  theleverj  iu  combiuaUou  with  the  swords  for  ope- 
rating or  a<\Juating  the  front  sword  and  the  mould. 

216.  &roTBS ;  John  Magee,  Lawrence,  Bfaasachnsetts. 

Clalaa-^The  arrangement  of  the  pot-grate,  the  hot  air  chamber,  the  ring  grate,  the  register,  and  the  ash 
chamber,  together  and  with  direct  deaoending  and  base  flues. 
210.  Tdtbkb;  Joseph  P.  Markham,  Pennfleld,  Michigan. 

dalna — ^iBt,  The  use  of  the  Indented  valve,  in  oombinatlon  with  the  outlet  passages,  arranged  fn  such 
B«ann<>r  thnt,  bj  moving  said  valve  back  and  forth  underneath  the  outlet,  it  will  admit  the  wind  to,  or  shut 
it  off  f^nom,  anid  oatiet.  equally  and  gradually,  on  each  side  of  the  central  tube.  2d,  The  mode  of  making  tht> 
loiM-?  noczlo  independent  of  the  masonry  Ibr  support,  by  the  usu  of  the  tube  and  its  socket,  in  combinatiou 
with  the  rilM  nnd  corresponding  rebates. 

217.  TowwL  Rack  ;  RnOis  Maxwell,  Tucker  Co.,  Viigiaia. 

Claim— 1b«oonitnMtion  of  racks  for  endless  toweb,  with  aslot  andopoiiog,  as  described. 
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218.  Bunaro  Appautus  for  Haeyxstsbs;  Gharlee  H.  McAleer,  Ghambenburgfa,  Pennsrlnuiia. 

Glahn— The  appantw  or  elevator  for  raieing  and  oompmiiring  Um  gayel,  oooatmcted  in  tbe  nanner  d*- 
■eribed. 

219.  BOTABT  Motubrt;  W.  Howanl  Mitchell,  Sut  Franoieooy  Oelllbmia. 

daim— Two  or  more  roTcned  self-detaching  pawl*  or  catohea,  working  on  opposite  aidn  of  the  periphny 
of  the  ratchet  wheel,  by  being  attached  to  amw  working  in  parallel  linee  and  in  the  same  dfreclloa,  oob- 
•tmeted  aa  specifled.  Alio,  the  combination  of  the  ratchet  wheel  with  the  pawls  or  oatchee,  and  flaacbea,  and 
the  croes-beam,  with  parallel  arms.    Also,  the  combination  of  the  ratchet  wheel  with  the  flanched  caaiog  or 


220.  BofABT  SniK  Bsroiira;  George  J.  Montjoy  and  Joel  B.  Sawyer,  Honston,  Texas. 

OUtm— The  arrangement  of  the  passages  in  the  doable  elbow  piece  and  the  revBrsIng  ooek  or  lalve^  in 
combination  with  the  paaaagM  In  the  stationary  hollow  shaft  and  ita  abntment,  the  whole  applied  iaeoB- 
nezlon  with  the  cylinder  and  its  sliding  pistons. 

221.  8nn>  Plantxbs;  Willis  O.  Mnrphy,  Segain,  Ttozaa. 

Claim— The  arrangement  of  the  beam,  hopper,  wheels,  seeding  wheel,  helTO,  plough,  oorcci^  and  ooa- 
doctor,  aa  described. 

222.  BARTT-mnN  foe  Brdlb;  Rudolph  A.  Nathnrst  and  John  L.  Stewart,  Kashville,  Tenneasea. 
Claim— The  connexion  of  the  choke-etrap  with  the  common  or  ordinary  drlrlng  refns,  ao  as  to  act  and 

serre  Ibr  both  purposes  of  driving  and  safety-rein,  and  this  we  claim  whetiier  it  be  tamponxUj  or 
nently  afflzed  to  tbe  bridle  or  halter,  whether  a  bit  la  need  or  not. 
228.  SKKLROir  Skibt;  Caesar  Newman,  City  of  New  York. 

Claim->T)ie  combination  of  the  Jointed  or  hinged  hoop  sopporten,  and  a  Mriea  of  horiaaotal  hoagt, 
arranged  in  the  manner  described. 
22t.  Stiam  Sum  Talvi;  J.  J.  Parker,  Marietta,  Ohio. 

Claim— Placing  the  valvee  looeely  on  the  hollow  arms  of  the  side  pipe,  and  contracting  the  supply  opan- 
ings  from  the  valves,  for  the  porpoee  of  employing  the  preaaare  of  the  steam  to  keep  the  Talvaa  in  oantatt 
with  their  aeata. 
226.  Ball  FvamTuni  Gastbbs;  John  G.  Pedrick,  Washington  City,  D.  C. 

Claim — ^Inaerting  into  a  metal  cnp  containing  the  ball  of  a  caster,  a  separate  antl-frictlon  1 
which  the  ball  revolvea,  thereby  lessening  the  friction  of  the  ball  in  the  metal  cnp  or  socket. 
226.  Taucu  foe  Railroad  Cars,  Ac.;  Thomas  B.  Roberts,  Allamance,  North  Carolina. 

Claim— The  constmctlon  and  arrangement  of  the  concave  chilled  plate  and  convex  chOkd  plate  wUh 
each  other,  in  the  manner  deecribed,  and  their  cObibination  with  the  aelx-oUing  friction  roUera. 
IKOr.  SBRARfl;  James  H.  Boome,  City  of  New  York. 

Clalm-^Gombining  one  limb  of  a  pair  of  shears,  or  other  atmilarly  operating  haad-eattliig  InaUiwMt, 
with  ita  handle  forming  part  of  a  separate  lever,  and  combining  the  said  limb  and  handle  irith  the  olhar 
limb  of  the  shean  by  means  of  an  arm  attached  to  the  said  lever,  and  operating  on  the  rear  portSon  of  the 
flnt  mentioned  limb,  a  link,  connecting  the  said  limb  with  the  said  lerer,  and  a  movable  ftiknun  oonneidaB 
between  the  said  lever  and  the  other  limb,  to  oaose  tbe  power  of  the  said  lever  to  inereaae  as  tho  aheare  ckssL 
fift.  Gabbxaqr  Axn  Waqoh  Jaceb;  William  N.  Bowe,  Sharpaburgh,  Maryland. 

Claim—The  atUutable  sliding  catch  plate^  opWRting  In  combination  with  tiie  grease  box  and  Jack,  aa  de- 
scribed. 
220.  Prrousbios  Pilejet  foe  PniR  Arm;  Jacob  Rnpertns,  Philadelphia,  Pennsylvania. 

Claim— The  employment  for  enclosing  the  detonating  compound  of  a  metid  capanle  of  spliaaieal  fois. 
230.  SroTia;  John  Scbeeper,  City  of  New  York. 

Claim— The  arrangement  and  combination  of  the  fln  chamber,  orena,  and  flnea^  as  deaeifbed. 
2S1.  PoRTABLX  IROX  Hu0K  Oribt  Mills;  Henry  W.  Shipley  and  Zohar  Blair,  Mount  Yemon,  Ohio. 

Calm — The  husk  and  cap,  a^  oompoeed  of  lower  and  upper  sections,  tbe  same  being  turned  and  fitted  t^" 
gether,  and  supported  upon  a  frame,  for  the  purpose  of  making  the  whole  portable  and  complete  in  itaclt 
Also,  cementing  the  stone  to  the  interior  of  the  cup,  a,  which  siso  forms  the  upper  hoak.  Also,  the  cops  m, 
constructed  as  described,  and  cementing  the  stone  thereto,  so  that  both  will  revolve  together.  AJao^the  fariii^ 
trees,  in  combimUion  with  tbe  husk,  cup,  a',  and  fhune,  arranged  as  set  forth. 
232.  Bdttkr  Worker;  Henry  Soggs,  Columbus,  Pennsylvania. 

Claim— The  tray,  with  ronvex  bottom  and  ends  set  on  an  inclined  plane  of  rollers,  working  in  oaaabiia- 
tlon  with  the  cylinder  and  ribs,  for  the  purpose  of  woricing  the  milk  and  superfluous  matter  from  the  brntCcf, 
at  tha  same  time  leaving  channels  In  aald  butter  throoi^  which  the  milk,  Ac,  may  eoeape. 
238.  Slidk  Yalvxs  of  Sfxam  Bhoikis;  David  Stoddard,  San  Fmnclsoo,  California. 

Claim— Ist,  The  employment  of  the  elastic  plate,  in  combination  with  a  cavity  and  atalaaoe 
described.    2d,  The  combination  of  an  aiVaating  spring  and  scraw,  with  the  elaatic  plate,  as  described. 

[A  flexible  metallic  plate  is  applied,  in  combination  with  a  balance  frame,  between  the  back  of  a  aliAe 
valve  and  the  back  of  the  steam  chest,  whereby  the  valve  is  relieved  of  unneceesary  pressnre,  and  cauaad  to 
work  with  very  little  flriction.  This  is  tho  invention.  The  valve  and  the  balance  frame  an  ooDatmcted  off  a 
cwtaitt  form,  and  a  spring  and  set-screw  are  so  applied,  in  oombination  with  the  flexiMe  plata  and  1  ~ 
frame,  as  to  compensate  for  the  wear  of  the  frame,  the  valve,  and  seat] 
234.  Stxax  Oxmirator;  William  Mount  Storm,  City  of  New  York. 

Claim— Ist,  The  plan  or  method  of  conveying  water  from  a  closed  tank  orraosrvolr  to  the  I  _ 

faces  of  a  steam  generator  by  capillary  attraction.  2d,  So  constructing  and  locating  the  said  8ai:q>ly  tanM.  1 
the  influenoe  of  the  heat  upon  the  water  contained  therein  for  feed,  while  elevating  its  tamperatnxe^  a~ 
no  oaae  bring  it  up  to  the  steam  generating  or  boiling  point  under  the  given  pressure. 
286.  WnQBiHG  ScALBs;  Francis  M.  Strong  and  Thomas  Ross,  Brandon,  Yermont. 

Claim^The  arrangement  of  the  ban  of  the  larger  platform,  to  wit :  one  lever  crossing  the  other  at  a 
right  angles,  so  that  the  knife-edged  boarinffi  of  the  footi»ieoea  of  ooa  lew  will  be  at  right  angNa  to  I' 
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tiie  other,  and  the  lateral  movemeDt  of  the  foot-pleoefl  on  the  bearlngB  prevented.    Further,  attaching  the 
arms  of  the  leyera  either  separately  or  when  connected  direct  to  the  beain,  and  having  the  bar  of  the  uooop 
or  nnaller  platform  rest  on  knife-edged  bearings  on  the  beam. 
230.  BUHK  rom  Saos-PBoaiifO  Machmu;  B.  1.  Sturtevant,  Beaton,  Massachusetts. 
Claim— A  blank  or  strip  of  shoo  pegs  cnt  around  the  log,  as  described. 

587.  MAcaiNB  FOR  Nicking  and  Trixxino  Hbam  of  Scrxws  ;  N.  Q.  Thom,  Cincinnati,  OUa 

Claim— lat,  A  rerolving  or  rotating  head,  which  revolres  around  a  series  of  spindles  or  blank  holders 
with  an  intermittent  or  inteiTupted  motion,  carrying  upon  it  the  neoedsary  apparatus  and  tools  for  shaving, 
nicking,  and  trimming,  or  otherwise  finishing  the  heads  uf  screw  blanks.  2d,  In  combination  with  the  spin- 
dles or  blank  holders,  the  annular  cam,  having  internal  and  external  inclined  surfiioes,  for  the  purpose  of 
laising  the  spindle  in  the  nicking  prooem,  and  operating  Uie  grippers  by  acting  upon  the  one  rod.  8d,  In 
eonbination  with  the  spindka  or  blank  holders,  tiie  rod,d,  and  spring,  or  its  equivalent,  when  such  a  spring, 
or  equivalent,  Is  made  to  act  upon  the  rod  at  required  intervals,  to  discharge  the  blank,  by  being  attached  to 
some  rotating  or  reciprocating  portion  of  the  machine.  4th,  The  luver,  the  spring,  and  oatch,  ur  other  me- 
chanical equivalent,  which  acts  upon  the  machine,  for  the  purpose  of  arresting  one  part  while  it  releasea 
another.  5th,  The  arrangement  of  the  spindles  and  driving  shaft  In  such  a  manner  that,  while  the  spindlea 
obtaining  the  blanks  to  be  shaved  and  trimmed  are  acted  upon  by  the  driving  belt,  the  spindle  containing 
the  blank  to  be  nicked  is  not  acted  upon,  and  the  necessary  tension  is  ffiven  the  belt  at  all  times  in  the  revo- 
lution of  the  head  without  the  use  of  a  binder.  0th,  In  combination  with  the  worm  wheel,  or  Its  equivalent, 
for  giving  motion  to  the  cams,  I  claim  the  cam,  t,  and  tool  cam,  x,  when  acted  apon  in  such  manner  that  the 
Mid  cams  remain  stationary  while  tha  head  revoivestor  nearly  so,  and  the  cams  revolve  while  the  head  is  star 
tiooarj.  7th,  finishing  the  heads  of  screw  blanks  by  an  apparatus,  by  which  the  neoessaxy  tools  for  finishing 
the  hcsKi  are  revolved  round  the  spindles  or  blank  holders,  whether  such  blank  holders  an  stattonaiy  or  othuy 
wise. 

588.  IiATnra  Subxasini  Tzliokaph  Cablks  ;  Andrew  Tumey,  Jr.,  Fairfield,  Connecticut. 

Claim — ^The  construction  and  use  of  an  apparatus  consisting  of  two  hollow  cylinders  with  longitudinal 
Joints  or  hinges,  and  two  discs  or  flanehes,  set  obliquely  to  the  cylinders,  and  a  guide  or  regulating  disc,  to  be 
attached  to  a  telegraph  cable,  while  the  cable  is  being  submerged,  to  check  the  rapidity  of  the  sinking,  and 
to  afford  a  constant  strain  on  it  in  the  direction  of  the  vessel  which  is  paying  out  the  cabie^  to  avoidldnka 
or  festoons. 
S80.  WAfBXNO  Machhtb;  John  Wagoner  and  Abram  Severson,  Onllderland  Centre,  New  Tork. 

daiian — Mounting  the  revolving  platform,  x,  luid  the  pulley  and  gearing^  or  their  equivalents,  on  the 
hinged  platform,  x,  and  so  arranging  the  whole  that,  when  x  is  turned  up,  the  driving  belt,  o',  is  slackened, 
and  the  whole  lies  within  or  by  the  side  of  the  main  frame — and  when  x  is  turned  down,  the  mvity  of  the 
tob,  or  equivalent  vessel,  tightens  o,  and  causes  the  sevexml  parts  to  operate  without  any  labor  In  adjusting. 
MO.  Cabdzhq  SNGnriB;  Samuel  Wethered,  Baltimore,  Maryland. 

Claim — ^Ist,  A  card^lothed  main  ^lind<'r  for  carding  engines,  which  performs  a  lateral  vibrating  move- 
mant  simultaneously  with  its  revolution.    2d,  A  card-clothed  '*  fiincy  "  or  upper  cylinder,  which  is  capable  of 
performing  a  lateral  vibration  as  it  revolves,  in  combination  with  a  laterally  vibrating  card-clothed  main 
cylinder. 
Ml.  Hat  Mxasubk;  Julius  Wehle,  aty  of  New  Tork. 

daim— 1st,  The  divided  handle,  in  eomUnatlon  with  the  elastic  oval  strip,  for  the  purpose  of  contract- 
ing the  said  oval  strip.    2d,  The  scale,  secured  to  one  of  the  handles,  and  passing  through  an  incision  of  the 
other  handle,  In  combination  with  the  screw. 
M2.  Hous  PowxE  Macbinx;  T.  B.  Williams,  Freeport,  Illinois. 

(Sains — ^The  amngament  and  combination  of  the  circular  standard,  toothed  rim,  ring*  c,  pinions,  d,  wheels, 
■,  pinion,  e»  toothed  ring,  o,  and  pinion,  b. 
343.  Macbikx  fob  Bukdung  KunuRa  Wood;  Wm.  8.  Willlama,  City  of  New  Tork. 

Claim — 1st,  The  feeding  clampa  and  slides,  arranged  and  actuated  in  tlie  manner  set  forth.  2d,  The 
eoBibinAtion  of  the  separating  and  dividing  knife,  with  the  concave  wood  carrier  to  convey  the  wood  to  the 
bundling  apparatus.  Sd,  The  sliding  support,  arranged  to  sustain  the  kindling  wood  as  fed  into  the  machine, 
and  keep  It  In  place.  4th,  The  curved  gatherers,  fitted  and  acting  to  deliver  the  bundle  of  wood  and  gather 
the  next  loose  wood  into  a  bundle.  6tn,  The  conical  gatherers,  to  concentrate  and  compress  the  bundle  of 
Hood,  (fth.  The  stationary  plate  and  segments,  in  combination  with  the  conical  gatherer  to  sustain  the  wood 
while  acted  upon.  7th,  The  plunger  or  press-block,  acting  to  bring  the  ends  of  the  bundle  of  wood  level.  8th, 
Tlie  vertical  moving  frame  Ibrming  the  reception  for  the  wire,  and  the  guide  for  the  apparatus  that  wraps  said 
wire  aronnd  the  bundle  of  wood.  9th,  In  combination  with  the  fl^me,  I  claim  the  chain  to  wrap  the  wire 
Monnd  the  bundle  of  wood,  and  the  clamp  to  hold  the  wire  near  the  middle  put  thereof.  10th,  Tne  circular 
twisting  JawB  moving  in  dovetails,  and  acting,  when  revolved  by  competent  means,  to  twist  the  ends  of  the 
wirea  together.  11th,  The  arrangement  of  the  sliding  and  rovolving  shaft,  in  combination  with  the  twisttng 
Jaws.  12th,  The  spring  guides,  to  koep  the  wire  straight  while  passed  into  the  machine,  in  combination  with 
the  traveling  Jaw  or  clamp  and  with  the  shear. 
2M.  Pattxucs  fob  Moulding;  John  Alexander,  Assignor  to  self  and  James  Ritchie,  Brooklyn,  New  Tork. 

CUini — ^The  employment  or  use  of  a  "former,"  with  a  pattern  constructed  of  a  plastic  substance,  and 
formed  on  or  over  the  ^  former,**  to  produce  moulds  in  sand  for  the  casting  of  hollow  ware  and  other  castings 
of  the  exact  thickness  required. 

Sit.  Havonio  thx  Bombs  of  Wbxbl  Ybbious;  Charles  Bndfield,  Assignor  to  C.  Stewart  Bradfield,  Fhila- 
dolphin,  Pennsylvania. 
Claim — let,  Attaching  the  wheels  to  the  body,  by  means  of  the  anas  secured  to  the  traverse  bars  of  the 
riwfts  or  wrbors,  which  are  fitted  on  the  flaaches  and  bearings  of  the  plates  of  the  body,  and  having  springs 
plaoad  batwooD  their  flanehes  and  traverse  bars.  2d,  Attaching  the  thills  to  the  body  by  means  of  the  ban, 
itted  in  the  eyes,  and  secured  thereon  at  the  desired  height  by  set-screws. 

310.  ArPAKATOS  FOB  SupPLTiHO  FvBiTAOis  WITH  HOT  AiB;  OUvln  Iletcher,  Assignor  to  Addison  C.  Pletcher, 
Cincliuiati,  Ohio. 
Cbdnft — ^The  arrangement  of  the  fon  and  the  steam  chambers,  A,  communicating  with  the  chambers,  b  c, 
fOMther  with  the  inlet  steam  pipes,  x,  the  cold  air  passi^ges,  hot  air  pip»B,  a  1 1,  and  the  pipes,  F,  for  the  die- 
ehaiva  of  the  water  of  condensation. 
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24T.  BmoEiso  WAflTB  TuLCAViSD  Rdbmr;  Ulnin  L.IUU,  Awlgnor  to  the  Bererlj  Rnbber  Company,  Ifer- 
erly,  Muntaclmiietta. 

Claim— Tho  restoring  of  waste  yalcanised  robber  or  gutta  percba  by  the  vm  of  saperheatcd  ataam,  la 
the  manner  described. 
218.  OoTTOif  PuMis;  Mllea  B.  Hand,  Assignor  to  self  and  Sheldon  B.  Hand,  Handsboro',  Maanchnsetta. 

Claim — Tho  combination  of  tb«  toggles  and  screws,  when  the  latter  are  conoeotad  to  the  driving  or  povtr 
■haft,  or  to  a  shaft  connected  therewltli,  by  UKHns  uf  uuiveiSHl  Joints. 
SAO.  Cbcrx;  John  J.  Lehaye,  Reading,  Aasignor  to  eelf  and  John  Tncker,  Philadelphia,  FennsgrlTaola. 

Claim— The  rassel,  cylinder,  and  recipri eating  plunger,  adaptiNl  to  and  arranged  in  respect  to  each  other, 
aa  set  forth,  In  combination  with  the  devices  dinci  ibvd,  or  their  oquivAlents,  for  enhtfging  or  contracting  it 
^easnre  the  eommunicatloa  betwe«.n  the  said  cylinder  and  vessel. 

360.  Machini  for  Makisto  Hoopbd  Sumts;  Casar  Neumann,  City  of  New  York,  AmIgBor  to  Abraham  Priao^ 
Boston,  Massachusetts. 

Claim — Ths  combination  of  a  series  of  twisting  apparatus  with  guide  rods,  for  the  purpoee  of  iiarmlnga 
hoop  skirt.  Also,  in  combination  with  the  twisting  appanttud,  the  elevating  screw  and  its  sppi-ndagea.  and 
the  mode  of  operating  the  same.    Also^  collapsing  the  guides  to  form  different  aiaed  skirts,  and  to  dehver  tbo 


261.  "  Vma  Whul"  ior  Fni  Siroutis  am»  OTBn  Tuicub  ;  Robert  Poola,  AHlgnor  to  self  and  O.  H.  Hoat, 

Baltimore,  MaryUnd. 
Claim— Hanging  the  pivoted  fifth  wheel  of  a  steam  fire  engine,  or  other  heavy  carriage,  to  a  bolster  who 
the  latter  plays  within  or  over  the  axle  of  a  vehicle,  and  is  suspended  to  springs  which  have  their  bearings  or 
seats  on  said  axle. 

262.  Mkat  Savr  ;  B.  L.  Pratt,  Assignor  to  self  and  R.  a  Fitts,  Philadelphia,  Peonaylvanla. 

Claim — A  combined  arrangement  of  a  cover,  perforated  with  small  holea  at  the  upper  part,  and  a  stand, 
alio  perforated  with  small  holt- s,  as  specified. 

263.  laoir  Vmcis;  John  B.  Wickenham  and  Henry  Jenkins,  Brooklyn,  Now  Tork,  AsiigDor  to  the  New  Totk 

Wire  Railing  Company. 

Claim— Constructing  railways,  fencea,  and  other  articles,  by  metallic  bars  Intersecting  each  other,  and 
tmited  by  a  cast  iron  ornament  or  connexion,  when  one  ur  more  bars  running  parallel,  or  in  one  directioD,  psai 
through  twtween  two  or  more  bars  running  in  another  direction. 

2&i.  Mom  ov  LioHiiyo  Oab  bt  KLacraiaTT ;  Archilans  Wilson,  City  of  New  York,  Amlgnor  to  D.  A.  HeaU 
A.  L.  Wilmarth,  C.  T.  Martin,  and  U.  A.  Uuribut. 

Claim— Combining,  with  a  gas  or  other  burner,  metallic  points  approaching  but  not  coming  in  contsct 
with  each  other — but  this  I  only  claim  in  combination  with  the  inductive  apparatus,  for  the  purpose  of  effect- 
ing Ignition  by  means  of  the  electric  discharge  ur  spark.  Alto,  combining  with  a  galvanic  battery,  an  in- 
ductive apparatus  or  coil,  metallic  points,  and  an  electro-magnet,  for  the  purpoaes  spedfled. 

AUGUST  23. 

265.  Machikist  poe  FoRimro  Hat  Bonus;  Peter  Ameion,  Newark,  New  Jersey. 

Claim— The  arrangement  and  combination  of  the  a4Jnatable  ptetes,  perfoimted  a|)nm,caa%fecd  roUcia  and 
pickers. 

[The  invention  consistn  In  disposing,  by  means  of  a  suction  blast  and  a^lustable  register,  the  for  on  aa 
endless  perforated  apron  or  other  carrier,  in  such  a  manner  that  the  fhr  will  be  presented  to  the  picker  and 
through  the  latter  presented  to  the  cone  in  a  volnmo  varying  in  density,  and  corresponding  to  the  varrini: 
thicknees  of  the  hat  body  to  be  formed.  It  also  consists  in  arianging  the  former  or  perforated  cone  relattveljr 
with  a  picker  and  discharging  rollers,  so  tltat  the  former  or  cone  will  reoeiva  the  far  in  proper  qoanlitisi 
without  the  aid  of  deflectors,  guides,  or  any  extraneous  device  whatever.] 

266.  gmvpotrOKAR  FOR  PuixiTs;  Albert  Bettoley,  Boston,  Masmnhusetts. 

Claim— The  combination  of  a  brake  lever,  a  friction  roller,  and  an  independent  brake,  applied  and  ope> 
rating  together,  and  with  a  shipping  apparatus. 

267.  Bxn-DOSTOM ;  R.  F.  Billings,  Portland,  Maine. 

Claim— The  arrangement  and  combination  of  the  aide  rails  and  hoxes^  provided  wifh  the  springii  and 
hinged  lids,  and  sUts,  attached  to  tho  lids  by  the  straps. 

268.  Bkd-bottom  ;  A.  Bingham,  Talladega,  Florida. 

Claim— The  arrangement  and  combination  of  the  longitudinal  slots,  rocking  foot  rail,  lidng  and  idling 
hand  rail,  and  segment  guides. 

269.  FixoiR  RiHos;  Seba  Bogart,  City  of  New  York. 

Claim — An  extension  or  divided  finger  ring  having  Its  ends  provided  with  a  eatdi  or  foatmlng. 
200.  GtiKDiNO  Mius;  Charles  W.  Brown,  Boston,  Massachusetts. 

Clidni— 1st,  Reffulatlng  tho  ai^ustable  stone  of  a  grinding  mill  that  the  stone  may  have  a  vertical  adjust- 
ment, so  OS  to  grind  finer  or  coarser  at  the  same  tima.  so  that  tho  pressure  of  the  runner,  with  respect  to  tho 
stationary  stone,  will  be  antomatically  eqaaliied,  and^be  niavd  and  lowered  to  teee  itself  of  any  foreign  sub- 
stance getting  betweon  the  two  stones,  by  means  of  levefv  and  vertical  rod,  toggles,  sliding  collar,  and  weighted 
arms,  acting  npiiu  the  movable  bearins  plate,  or  the  equivalents  thereoC  2id,  The  method  set  forth  for  regu- 
lating the  fiow  of  the  grain  from  the  hopper,  by  atUusting  the  same  vertically.  3d,  The  doad-aye^  arrangitd 
within  the  eye  of  the  upper  stone  and  capable  of  being  raised  or  dtqiressed  with  the  spindle. 
261.  Cin*-orF  Grar  roR  Stram  BHomn;  C.  P.  Buckingham,  Mount  Yemon,  Ohia 

Claim— The  employment  of  the  tripper,  arranged  lo  as  to  bo  a4|natod  and  to  trip  both  valTis,  in  oomli- 
nation  with  drops,  arms,  and  lifters. 
282.  Inxstand;  William  Bnmof,  City  of  New  York. 

Claim- The  oonstruerlon  of  an  adjustable  apparatus,  connected  with  the  cover  and  fiexible  bottosn  of  an 
inkstand,  so  that  at  whatever  height  (above  the  lower  orifice  of  the  funnel)  the  link  on  the  main  reaiTvair 
may  bo,  there  shall  always  be  a  suiBciency,  and  never  an  overflow,  in  the  Ihnnel,  on  opting  the  iakataad 
cover. 
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S63.  QKnmrso  Mills;  J.  Carl,  Orenada,  Himlsslppt. 

Cl^m— Ist,  The  arrnngemeut  and  combination  of  the  ptroted  leyer.  ehaJt,  stone,  c,  and  screws.    Sd,  The 
employment  of  a  hinged  top-bar,  in  combination  with  the  shaft,  amf  stones,  c  n. 
264.  Washiko  Machikk  ;  H.  M.  Coombs  and  L.  W.  Nelson,  Portland,  Oregon. 

Claim— The  constmction  of  the  clothes'  cylinder  surrounded  with  air  tubes,  hftrlng  orifices  for  dlscharg- 
ing  air  into  the  water,  in  combination  with  the  drying  and  washing  cylinder  and  fire  chamber. 
966.  UoLi  Plooobs;  C.  W.  and  J.  H.  CrandaU,  and  Hosa  N.  Hawkins,  Cameron,  Illinois. 

Claim— The  combination  of  the  opening  or  ditching  piece  with  the  standard  and  peculiarly  ibrmed, 
h!ng«d  follower  or  former,  operating  in  the  manner  set  forth. 

266.  Rat-trap;  £.  H.  Crane,  Burr  Oak,  Michigan. 

Claim— The  arrangement  of  the  platform,  spring,  c  strap,  spriBf^  i,  and  chock,  with  arms  provided  with 
prqfi?ctions,  spring,  h,  and  box,  provided  with  hanging  door. 

267.  Masutactcbk  or  Ribbed  Elastic  Cloth;  H.  H.  Day,  City  of  New  York. 

Claim — ^The  method  of  manufacturing  ribbed  tlastic  cloth,  that  is  to  say,  elastic  cloth  containing  strands 
of  rubber,  by  forming  the  strands  of  rubber  upon  the  covering  cloth,  with  which  tbey  are  to  ]ye  )M-mianently 
attached,  in  contradistinction  to  forming  tho  strands  separately,  and  afterwards  attaching  the  covering  mate- 
rial to  them.  Also,  the  method  of  spreading  the  gum  upon  the  covering  cloth,  awl  dividing  it  into  strands 
at  one  process,  so  that  the  two  o|>erations  are  cflTected  simuitaiieously  at  different  parts  of  the  same  apparatus. 

268.  Machines  fob  Wiiroiira  Thbbad;  Lucins  Dimock,  Hebron,  Connecticut. 

Claim— Hie  arrangement  and  combination  with  the  guide  of  two  sepantte  and  distinct  series  of  groores, 
having  their  channels  cut  on  opposite  angles. 

269.  CoiiP08iTio:r  roB  Cbhent  Roonsro;  Joseph  Ditto  and  Henry  Tan  Bergen,  City  of  New  York. 

Claim — The  composition  prepared  And  composed  of  the  materials  deecribed,  in  the  proportions  set  forth. 

270.  Nail  Machines;  Daniel  Dodge,  Keeeevillc,  New  York. 

Claim — A  griper,  having  a  reciprocating  movement  towards  and  from  forging  or  pointing  machinery,  and 
opening  antomatically  at  the  outer  extremity  of  its  stroke,  so  as  to  allow  the  introduction  of  fv-eding  forward, 
or  removal  of  the  rod,  while  it  is  in  this  position,  but  holding  the  rod  last  at  every  other  stage  of  its  operation, 
and  while  in  any  other  position.  And  in  combination  with  a  so  operating  griper,  I  claim  the  employment  of 
a  gauge  and  a  cutter  or  cutters,  operating  in  the  described  order  of  succession  with  respect  to  each  other  and 
the  griper. 

271.  Wbitino  Fluids;  S.  tV.  Eells,  Mansfield,  Ohio. 

Claim — The  manner  of  combining  the  above  materials,  so  as  to  prevent  the  oxidation  of  the  indigo,  and 
the  other  coloring  ingredients,  as  specified. 

272.  KNiTTiNa  Maohinks;  E.  S.  Ells,  Troy,  New  York,  Assignor  to  C.  O.  Keency,  Manchester,  Connecticut. 
Claim— The  combination  and  arrangement  of  the  lever,  e,  arm,  pin,  and  slot,  with  lever,  1,  detent,  and 

springs. 

878.  ELAano  Bms  Strdiob;  J.  J.  Essex,  Newport,  Rhode  Uhmd. 

Claim — So  combining  and  arranging  the  bulb,  air  chamber,  and  delivery  valve  with  each  other,  and  with 
the  flexible  suction  and  delivery  tubes,  that  the  air  chamber  shall  bo  above  the  delivery  valvey  and  shall  re- 
main while  in  use,  upright,  or  nearly  8o>  and  under  the  control  of  the  hand  which  gi-aspe  and  operates  tb» 
bulb. 
jZ74.  Bklt  Vastbnino;  Albert  Tlckett,  Rochester,  New  York. 

Claim — The  combination  of  the  links  with  the  rivets,  said  links  being  Inserted  in  the  ends  of  the  belt, 
in  the  manner  set  forth. 
275.  Eabt  Chaib  ;  Elbridge  Foster,  Hartford,  Connecticut. 

Claim — The  application  ond  insertion  of  the  quadrnut  slide  into  the  centre  of  each  of  the  arms  or  scroll 
of  the  side  rail,  so  as  to  be  unseen  when  the  hnck  is  up,  in  the  manner  described.  Also,  the  application  of  the 
spring,  ai^ustable  and  extension  back  centre  leg,  in  the  manner  described. 
'  276.  Metrod  er  Fxedino  the  Saw  to  the  Srcrr  in  Sawing  MACffiNSs;  James  F.  Gamble,  Concord,  Penna. 

Claim — Moving  the  saw  forward  when  cutting,  whilst  the  lumber  is  held  stationary. 

277.  Hcb>beaiieb;  Stacy  A.  Oarrison,  Union,  New  York. 

Claim —The  arrangement  and  combination  of  the  cutters  and  the  arbor,  as  described. 

278.  Maghinz  70B  Making  Papeb  Bags;  William  Ooodale,  Clinton.  Massachusetts. 

Claim — let.  The  pasting  apparatus,  consisting  of  the  roller  fitted  to  work  in  an  opening  in  the  bottom  of 
a  paste-box,  the  spring,  or  its  equivalent,  and  the  adjustable  stopper,  combined  to  operate  as  dem;ribed.  2d, 
The  combination  of  the  continuously  revolving  measuring  rollers,  and  the  Interniitteiitly  revolving  feed  roll- 
era.  8d,  The  drop,  n,  operating  in  combination  with  the  cutter  and  the  feed  rollers,  as  specified.  4th,  Fold- 
ing the  paper  around  a  plate  or  fiat  piece  of  any  material  narrower  than  the  bag  itself,  or  of  the  same  width 
aa,  but  shorter  than,  the  bag  itself.  5th,  Tlie  folders,  applied  and  operating  in  combination  with  the  inclined 
planes  at  the  sides  of  the  folding  table.  6th,  The  combination  with  the  folding  table  and  with  a  plate  nar- 
rower than  the  bag,  to  fold  the  bag  upon,  of  one  or  more  movable  inclined  planes,  and  creasing:  blades,  ope- 
rating as  described.  7th.  The  drop,  z.  applied  and  operating  as  described.  8th,  Tho  bju*,  applied  to  the  vibrat- 
ing roller  frame,  and  oiiorating  In  combination  with  the  knock-olT. 

279.  PoBOUS-NAPPED  RvDBEB  Fabbics  ;  Charles  Qoodyear,  New  Haven,  Connecticut. 

Claim — A  new  porous  manufxcture  or  fabric  composed  of  a  woven  or  otljer  cloth,  or  equivalent  th*refor, 
and  India  rubber  or  allied  gnm,  rendered  pervious  to  air  and  impervious  to  water,  and  with  a  Ihce  of  flocks, 
clippings,  or  riiearings,  of  woolen  or  other  fibres,  or  equivalents  therefor. 

280.  CooKiNO  Stoves;  Rensselaer  D.  Granger,  Philadelphia,  Pennsylvania. 

Claim— Placing  aoroes  the  upper  flue  of  a  cooking  stove  a  hollow  box-ibrmed  partition,  communicating 
with  the  external  air,  the  said  partition  having  two  openings,  arranged  in  respect  to  the  boiler  boles  in  tlie 
top  plate,  as  set  forth,  and  the  said  openings  having  their  inner  surfiices  perforated. 

281.  Hakthteeb;  John  6.  and  Resin  Hawkins,  Qreenfleld,  Indiana. 

CUim— The  arrangement  of  the  main  frame  and  team  shaft,  in  combination  with  the  acUnstable  frame 
sund  hinged  shoe  or  cutting  apparatus,  constructed  In  the  manner  described. 
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882.  ScKKW  Plans;  ThoniM  R.  Hopklni,  Anlgnor  to  oelf  and  B.  B.  RoUimod,  Petanbory^  Tlc^ginU. 

Claim— The  ate.  In  C()inMMtion  wtth  a  powcr-Bcrew  of  a  pn'M,  or  other  machine,  of  two  revdriDg  nnti^ 
which  arv  fltct^  to  gear  into  the  thread  of  aaid  tcrew,  and  so  arninKed  and  op*  rated  apoo,  in  order  to  giia 
motion  to  the  screw,  that  the  upper  one  remains  statiuiiary  wliiie  the  lower  one  rvTolTea,  and  rice-versa. 

[This  inrenliou  consistn  in  fdvlng  the  follower  of  a  prem  a  progrenelTe  upward  or  downwanl  motion,  by 
mcanH  uf  two  M't«  of  cams,  with  frirtkm  rollers  ttetween  them.  The  cams  are  arranged  on  dieCH,  which  hat« 
apnr-tH  th  on  tlieir  circnnifereneefl;  the  upiier  dine  has  one  more  tuoth  than  the  lower  mie.  Into  ihes^  teeth 
a  long  pinitin  peara,  enid  pinion  bring  moved  slowly  by  a  Umg  lever,  and  aa  it  tunia,  the  upper  diic  gradually 
gHiiis  ou  the  lowvr  one,  nnd.  con«'-qnontly,  with  the  aid  of  the  friction  rollers,  rises  and  forces  up  the  f«Jlowcr 
with  n  iMtwerful  preiwure.  the  gradual  flerntit>n  being  retained  at  all  times  by  reason  of  thf  cams  of  tbelowsr 
disc  which  has  no  ▼•  rtictl  niovrmeiit,  acting  antagonistic  to  the  cams  of  the  upper  diac  which  both  reTolTcs 
and  moves  vertically  up  and  down.] 
263.  CooEiXQ  APPAiiATua;  Robert  W.  Illli,  Naugatnck,  Connecticut. 

rin'm— The  portable  cooking  or  heating  apparatus  com|Hieed  of  the  hot  air  chamber  and  fire-pit,  when 
provided  with  ports  furnish,  d  with  registers,  with  the  |>artitlon  and  draft  apertures. 
2M.  MARi:rB  Propkllkr;  Hermann  Ilirsch,  Berlin.  Prussia. 

Claim— Tlie  peculiar  fiirm  and  construction  of  a  proiiollor,  whereby  the  centrifhgal  force  obtained  ia  mada 
to  co-opci-Mte  with  and  increase  the  t  ffoct  of  the  same. 
286.  Co?r8THUCTiON  OP  Ships;  Hermann  Illrsch,  Berlin,  Prussia. 

(laim— The  Ibnn  and  construction  of  the  hull  of  ships  or  vessels,  whereby  the  poialbiKfy  of  breakage «f 
keel  is  removed,  and  a  normal  form,  giving  a  maximum  of  steadiness,  without  retardation  dT  Telocity,  is  ia- 
])arted  to  the  bottom. 

286.  Fekdino  Papik  to  PaiHTiifo  Prssses;  Richard  M.  Hoe,  Oity  of  New  York. 

Claim — The  combination  of  the  ft*4>(ling  mechanism,  cutting  apparatus,  and  the  printing  machfnei,  or  their 
equiviilents.  in  the  said  combination  for  f  e«ling  the  ]>a|)er  fioin  a  roll  to  a  printing  machine,  and  cutting  or 
partially  rutting  it  Into  Hh<etH.  hm  it  xm*-**'*  along  to  b<'  prtnte<l.  Also,  making  the  cutter  so  as  to  leave  ths 
■ever.ll  *Hhe<>ts  unit(>d  in  certain  plnrps.  in  combination  with  the  conducting  tapoe,  or  the  equivaleota  therroi^ 
so  that  the comlucting  tajHs  niny  pn<«A  nround  thi*  cutter-eyiinder.  Also,  in  combination  with  thecottsr- 
cylinder  and  the  grooved  rylinden*.  or  the  equivalents  thereof  the  employment  of  the  two  pressure  roUei^or 
their  equivalents,  fir  keeping  the  sheet  distended. 

287.  M\ciiiXE8  POR  Wriohino  Grain;  Charles  H.  Hunter,  ShflbyvIUe,  Indiana. 

Clnlm— The  combination  of  the  pcnle  l>e»m  or  lever  with  the  bng-holder  secured  to  one  end,*«nd  the  stand* 
ard  with  rack  and  pinion  for  elevating  or  depnfwing  the  scale  beam. 

288.  nARTKSTBRS:  Oljetl  Hnssey.  Baltimore,  Maryland. 

Claim — Ist.  The  combin.ition  of  the  nnain  ground  whe<>l  seat  and  platform,  when  hinged  to  the  main 
frame.  2d.  The  raising  and  the  lowering  of  the  entire  frame,  linger  bar,  and  outside  divider  upon  the  two 
ground  supiMirts,  in  a  horizontal  position,  by  means  of  a  lever  and  its  oonnexlons  therewith,  opcnted  by  the 
driver  from  his  seat 

289.  MscnARisM  por  Proticctt>-o  thk  Uppir  Part  op  ▲  Boot  or  Sbor  whxlr  AppLTura  tsr  Sols;  Jacob  Jien- 

kins,  Lynn,  Massachusetts. 
Claim— The  arrangement  of  a  8hoe>J<^<^lE  (<"*  mechanism  far  supporting  the  toe  and  heel  parts  of  a  boot  or 
shoo),  a  guard  or  protector,  the  same  being  made  to  encompnas  the  upper  part  of  a  boot  or  shoe,  or  ao  mneh 
of  it  as  extends  above  the  bottom  surface  of  the  last,  and  n  clamping  contrivance  for  adjusting  the  protoetor 
to  the  conntour  of  the  shoe.  Also,  the  a|  plication  and  arrangement  of  an  adjustable  guard  to  the  protector, 
whereby  the  fitting  of  th^'  out«T  sob'  to  the  insole  and  upper  is  not  only  greatly  facilitated,  but  Is  reoderel 
certain  of  being  flxe<l  In  its  true  and  proper  position. 

290.  ScALis;  Walter  W.  Killey,  Rcedtown,  Ohio. 

Claim — The  a^ju^table  rack  and  pintform,  arranged  In  combination  with  the  centre-piece  upon  which  the 
rack  and  platform  are  plHC«  d,  so  that  either  one  can  l)e  use<l  itt  pleasure. 

291.  PEfiGi.tQ  Maciii?ie;  W.  K.  Landfear,  Hartford,  Connecticut. 

Claim— 1st,  Tlia  mnployment,  in  combinatfon  wiib  the  l>ar,  of  the  vertically  and  laterally  BnoTlog  hooc, 
having  a  pliite.  awl,  pnncli,  and  iuclinetl  fnre,  arrnngwl  wi  thut  on  the  descent  of  the  plate  the  awl  will  enter 
the  sol>>,  anil  the  inclined  face  will,  while  the  awl  r(*niatn«  in  th-  Ji-ather,  shove  the  bar  along  laterally,  thus 
Insuring  certainty  and  p  kuI  irity  of  fe  -d;  and  on  th'  «levation  of  th(*  plate,  the  box  will  be  moved  lateral^ 
liy  the  spring  th-  awl  will  h  •  carried  over  the  point  where  a  new  hole  is  to  bo  made,  and  the  punch  brought 
over  tlic  prtviously  made  peg-hole  in  readiiieiiD  l4>  drive  home  thi)  peg  on  the  next  descent  of  the  plate.  2d, 
The  combination  with  the  vertically  nnd  hc»riy,ontiiMy  niovlnjc  box  of  the  spring,  fer  giving  a  lateral  move* 
ment  to  sUd  box,  and  the  acljasitinfr  wrew  for  rpp«l»it  ng  the  spices  between  the  peg-holes.  8d.  The arranire- 
ment  nnd  combination  with  th»>  bar  of  the  ndjusmble  elnstic  {late,  against  which  the  peg  block  is  pressed, 
said  plate  Iteing  iu\ju»t  d  by  means  of  the  screw  to  suit  any  sise  of  pegs. 

292.  8leepi.'«o  Berths  por  Railroad  Cabs;  D.  L.  Long.  Dayton,  Ohio. 

CI  ii'ni— The  arrangement  and  combination  of  the  Jointed  8up|K>rten  and  hinged  seat  and  back,  with  tks 
folding  berth,  screen,  and  n  st,  arranged  so  as  to  form  two  sleeping  berths,  as  described. 

293.  Allots;  Eugene  Martin,  Waterliury,  Connecticut. 

Claim— The  process  or  niodo  of  procedure,  as  applied  to  the  ingredients,  such  as  described. 
291.  Pumps;  John  M.  May,  Janesville,  Wisconsin. 

Chiim— The  cylind  r.  In  combination  with  part  a,  arrailpwl  and  operated  with  piston  and  pipe,  ss  de- 
scribed. Also,  the  screw.  D,  when  used  for  the  purposes  of  fastening  and  unfastening  the  stationary  part  of 
the  pump  In  the  well  or  re«<'rvoir  to  any  snltable  subntnnee,  as  described.  Also,  set-screw,  ic,  in  combioatioa 
with  the  nofch  or  proj  ction,  or  their  equiv  ilents,  to  form  a  catch  or  wrench,  fer  turning  the  acr-'w.  d,  and 
pump  n«»arly  in  th"  path  of  a  horiaontal  c.rcle,  in  fiistenlng  and  unfiistenlng  the  stationary  part  of  the  puaq^ 
in  the  well  or  reservoir,  the  set-screw  also  s.'rvln«  to  gauge  the  descent  of  the  piston  and  to  protect  tlie  Talvss 
fom  iiUury.  Also,  the  devices  consisting  of  the  springs,  segment,  and  lever,  connected  together,  as  described. 
205.  Pumps;  John  M.  May,  Janesville,  Wisconsin. 

Cham— The  device  for  connecting  together  the  cylinders,  and  regulating  the  stroke  of  the  pump,  la  cost* 
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binatlon  with  the  point  or  spike,  or  its  equivalent,  when  used  in  oiien  wells,  and  said  derlce  fn  combination 
rod,  when  used  in  drilled  wells.  Also,  the  c>>llar  and  springs,  when  used  in  combination  with  the  pump  or 
with  the  eduction  pipe,  and  arranged  as  shown. 

296.  Aboamd  Gas  BuaxKBS;  Uippolyte  Monirr,  Paris,  France. 

Claim — The  construction  of  the  Argand  burner,  with  its  grate  and  external  tube  of  clay,  poreelain,  or 
other  incorrodible,  refractory,  non-conducting  material,  and  with  the  inner  tulw  and  stem  of  metal. 

297.  CJOEROOATBD  iROJf  Bridoes  ,*  lUchard  Montgomery,  City  of  New  York. 

Claim— Ist,  The  combination  of  the  corrugated  arch,  a  b,  with  the  corrugated  arch,  M  k,  arrnng'^  in 
relation  to  each  other.  2d,  The  combination  of  the  peculiurly  formed  blocks,  c,  and  bed-plates,  f,  with  the 
abutment  ends  of  tbo  archies,  a  b  and  h  n.  3d,  The  combination  of  the  blocks,  d,  and  bottom  plate%  o,  with 
the  croes-rails  and  arches,  a  b  and  m  n. 

208.  Laous'  Bubtus;  Beqjamin  F.  Moore,  City  of  New  Tork. 

Claim— An  inflated  bustle  for  ladles'  dresses,  formed  with  the  prqjocting  points  er  sooliopa^  in  the  manner 
specified. 

209.  Mods  of  MBASiTRnra  Grain;  Daniel  Murray,  AUrfield,  Connecticut. 

Claim—The  arrangement  of  the  arms,  in  combination  with  the  sides,  constructed  as  described. 
300.  Staxfiko  Machhtcs  for  Crushing  Orbs,  Ac;  Wm.  Murray,  Baltimore,  Maryland. 

Claim— 1st,  The  combination  of  two  or  more  stampers  arrangftd  on  the  same  radial  line  with  twoormor« 
semicircular,  inclined,  revolving,  lifting,  and  dropping  cams,  wbich  move  tugetlior,  and  with  a  cential  driv- 
ing shaft  2d,  Providing  the  semicircular  lifting  and  dropping  cams  with  a  vertical  joint  aUmt  luidwfiy  be- 
tween tlieir  terminating  ends,  and  with  an  oblong  vertical  slot  at  their  rear  or  highest  ends,  and  attaching 
said  ends,  by  means  of  a  sot-screw,  or  its  equivalent,  to  the  frame  of  the  cams,  so  that  the  Inclination  of  said 
cams  may  be  a^usted  to  lift  the  stampers  to  a  greater  or  less  height,  according  to  the  force  rcquiitid  to  per- 
form the  operation  of  stamping. 
aOl.  Rbciprocatino  Saw  ;  Kfchard  H.  Oagood,  Columbus,  Ohio. 

Claim— Providing  the  upper  edges  of  saw  teeth  with  notches,  as  described,  for  the  purpose  of  assisting 
to  dear  the  kerf  of  sawdust. 

302.  HoianNO  Apparatus;  John  L.  Pott,  Pottsville,  Pennsylvania. 

Claim— The  inclined  drum,  revolving  in  a  piano  paraliol,  or  neariy  parallt>I,  to  the  lines  of  hoisting  rope, 
in  combination  with  the  guide  pulleys  on  the  cross-heud,  the  latter  being  operated  by  the  shall  or  the  drum 
through  the  medium  of  the  screw,  or  its  equivalent,  as  set  forth. 

303.  Tapping  Water  Mains;  John  B.  Qulgley,  Trenton,  New  Jersey. 

'  Claim— The  employment  of  the  pivoted  standards.  Jaws,  atUustable  beam,  a4justable  swivel,  chain,  verti- 
cal slidiag  piece,  and  ferule,  as  described. 
aOA.  Inkstand;  Thomas  Robjohn,  City  of  New  Tork. 

Claim— The  arrangement  and  combination  of  the  ring,  D,  cover,  arm,  slatted  prq|ection,  and  diaphragm, 
io  that  by  prenaing  down  ring  d,  the  cover  will  oi)en  and  tlie  ink  rise ;  and  by  releasing  the  ring,  the  ink  will 
fill  and  tlie  cover  will  close. 

306.  MsTBon  of  Shaplxg  Boxnkts;  Charles  W.  Russell,  Philadelphia,  Penusylvania. 

Claim— The  method  of  shaping  bonnets,  4c.,  by  means  of  a  core,  or  its  equivalent,  which  is  wound  over 
the  aereral  parts  of  the  bonnet,  and  which  is  retained  in  position  by  hooks,  or  their  t-^uivaienta. 
906.  Machinb  for  Pressing  Bonnbts;  Charles  W.  Ku^iell,  Philadelphia,  Pennsylvania. 

CIaim<— The  arrangement  of  the  adjustable  roller,  or  its  equivalent,  in  such  relatioa  to  the  chain  or  rope 
which  connects  the  treadle  with  the  press  lever,  that  the  direction  in  which  the  pressing  iron  acts  can  be  con- 
trolled. 
807.  ROTART  Bnginzs;  Augustin  P.  Samuel,  City  of  New  York. 

Claim- The  method  of  governing  and  working  the  pistons  by  connecting  thdr  piston  rods  through  the 
roller  holdera  and  rollers,  directly  with  the  eccentrated  curve.  Also,  the  combination  and  arrangement  of  the 
▼alvea  with  and  within  the  movable  pistons,  whereby  such  valves  are  o|iened  by  the  first  motion  of  the  nifton 
rods,  and  before  any  motion  is  given  the  pistons,  so  that  a  passage  is  given  to  the  steam  within  such  pistons, 
and  the  steam  admitted  on  both  sides  thereof;  fwr  the  purpose  of  producing  an  equilibrium  of  pn^muiv  oa 
each  aide  of  such  pistons  before  they  are  put  in  motion.  Also,  the  construction  and  arrangement  of  the  pack- 
ing rings  acting  agaiust  each  other  by  inclined  surfiiccs;  the  outer  ring  being  conical  or  tapering,  on  both 
sides,  and  the  inner  ring,  being  tapering  on  one  side  only  towards  the  ring,  and  thi-  inner  ring  acting  against 
the  other  by  means  of  the  spring,  or  its  equivalent,  expanding  it  outward  agtUnst  the  cylinder,  and  inward 
stgainst  the  piston. 
a06.  MORTiBiNO  Machini;  HesEckiali  B.  Smith,  Lowell,  Massaehnsetts. 

Claim— The  relative  arrangement  of  the  fblcrum,  lever,  connecting  rod,  and  table,  with  each  other,  when 
combined  with  power  mortising  machines. 
aOQ.  SrorBS;  George  S.  G.  Spence,  Boston,  Massachusetts. 

Claim— The  use  of  the  conical  inverted  cup,  combined  with  the  chain,  or  Its  equivalent,  in  the  manner 
set  forth.    Also,  the  combination  of  the  sir  deflector  with  the  flre-place  door  register,  and  so  as  to  operate 
therewith,  and  deflect  the  entering  currents  of  air  upon  or  toward  the  ignited  surfiioe  of  the  fhel. 
310.  Bkwing  MACBiNBi;  Orange  N.  Stoddard,  Oxford,  Ohio. 

Claim— The  yielding  metallic  loop-check,  operating  in  combination  with  a  grooved  hook,  or  its  described 
eqnivaleot,  in  the  manner  set  forth. 
811.  Akocal  Trap;  Zurica  Swope,  Lancaster,  PemisylTanJa. 

Claim— 1st,  The  sinking  bottom,  constructed  for  closing  the  trap,  when  acting  in  combination  with  tlie 
^rlng  and  bait  lever.    2d,  The  counterbalance  chamber,  constructed  as  described,  and  operating  for  the  pur- 
IMM  of  re-setting  the  trap. 
312.  Gas  BBfORTS;  H.  K.  Symmes,  Newton,  Massachusetts. 

Ctolmr-The  arrangement  of  the  remorablefluss  and  valTSSyin  oomblnatloB  with  rstorts  of  double  lengtk. 

[Tldfl  Inrantion  oonilsts  in  arranging  the  lid  of  a  retort  with  a  horizontal  tab«  or  floe  in  mch  a  manner 
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thAt  the  fine  oaa  Msily  beremored  and  cleaned  indepoodent  from  the  retort,  and  It  farther  comiito  in  airsof- 
ing  It  with  a  socket  to  fit  to  a  llaDch  which  is  cast,  or  otherwise  rigidly  attached  to  the  lower  end  of  the  stud 
pipe,  00  that  the  lid  can  be  attached  to  the  body  of  a  retort,  dispensing  with  the  mouth-pieoe  altogether;  and 
that  the  gas  emanating  from  the  material  in  the  front  part  of  the  retort  has  to  pass  back  orer  the  hotter  por^ 
tion  of  the  coke  in  order  to  roach  the  opening  In  the  fine  through  which  it  passes  to  the  atand  pipe,  and  the 
stand  pipe  is  aocnred  to  the  body  of  the  retort,  so  that  its  lower  end  is  open  when  the  door  ia  taken  off.  If  this 
arrangement  be  applied  to  retorts  of  double  length,  the  openings  of  the  lines  are  closed  by  TalTes  whidi  an 
operated  from  the  outside,  and  the  two  onda  of  the  retorts  are  closed  at  diflSerent  times,  so  that  one  end  is  hot 
while  the  other  ia  charged,  and  by  closing  the  flue  on  this  end,  the  gas  arising  from  the  fresh  char^ge  can  be 
forced  to  pass  through  tlio  whole  length  of  the  retort  to  the  flue  on  the  opposite  end.] 
313.  TicKXT-BOLDKB  FOi.  Bailooajm,  Ac.;  Charles  Taylor,  Little  Falla,  New  York. 

Claim— The  eye,  spring  clasp,  and  spring  hook,  in  combination  with  tho  link,  or  ita  eqniTalent. 
814.  PuPABATiox  ov  Candlewicu;  Stephen  R.  Weeden,  Prorldenoe,  Rhode  Island. 

Olaim-^A  plaited  or  braided  candlewlck,  aatnrated  with  a  solntion  of  acetate  of  lead,  or  other  ■otrtini^ 
to  aid  combustion,  and  coated  with  a  silicate,  aa  and  for  the  purpose  set  fi>rth. 
316.  Railroad  Chairs;  J.  W.  Wetmore,  Brie,  PennsylTaaia. 

Claim— The  T  lip  or  Jaw,  notching  the  web  of  the  rail,  and  through  these  notdMa^  having  tlie  boMoa  «f 
Uiejaw  pass  down,  and  riveted  or  keyed  nnder  the  base. 
316.  WatkEtWHRKlb;  Ira  Wisel,  Nea-bury,  Minnessota. 

Claim— The  peculiar  form  of  the  buckets,  in  combination  with  the  rest  of  the  wheeL 
31T.  Ki?rm5S  HAcmNBS ;  F.  L.  Buel,  Assignor  to  0.  0.  Eeeney,  Manchester,  Connectfent. 

Claim— Attaching  tho  mechanical  dcTice,  aboTO  set  forth,  to  a  knitting  machine,  namely,  by  Uie  thread 
guide,  loTer,  c  e,  and  arm.    Also,  the  arrangement  of  the  leTor,  k,  connexions,  frame,  and  arm,  as  diaenbel 

318.  SiWDfo  Machixbb;  Jonas  Uinkley,  Assignor  to  self  and  Frederick  A.  Wildman,  Clarkafleld,  Ohio. 
Claim — Ist,  The  oombination  of  the  louper  and  reoeiving  spring  hook,  arranged  In  the  manner  aet  ftirth. 

2d,  The  combination  of  the  deflt-cting  hook,  the  looper,  and  the  receiring  book.  Sd,  The  lifting  finger,  or  iti 
equivalent,  o|)oraUng  as  set  forth.  4th,  The  combination  of  the  lifting  finger  with  the  looper  and  rec^iTiag 
hook,  as  described.  6th,  The  combination  of  the  lifting  finger,  the  deflecting  hook,  the  looper.  and  tlie  r»> 
coiTing  hook,  as  described.  6(h,  The  combination  of  the  arm,  link,  and  lifting  bar,  with  the  Titomting  bv 
and  fieeding  hand,  for  the  purpose  described. 

319.  Cam  Pftsssxs;  Thomas  R.  Hopkina,  Assignor  to  self  and  R.  E.  Robfnapn,  Petersbnrgh,  Virginia. 
Claim— Operating  a  press  follower,  or  other  part  of  a  machine  which  is  required  to  give  a  gradual  prra- 

sure,  by  means  of  the.  combined  agency  of  two  dlflerentlally  toothed  discs,  whidt  rerolre  at  unequal  eperdi^ 
two  seta  of  reverse  acting  cams  and  intermediate  friction  rollers,  or  their  equivalents. 

320.  Machinrrt  roR  Makiho  Clat  Pipk;  Wm.  Linton,  Aaaignor  to  self  and  John  Jones,  Balthnore,  Md. 
Claim— The  two-slxed  permanent  core  or  mandrel.  In  combination  with  the  fixed  die  and  acynatabh  Jimi^ 

arranged  in  the  manner  deecrltwd. 

321.  Quarts  BIills;  B.  T.  Steen,  San  Frandsco,  Assignor  to  self  and  B.  8.  Nlefaola,  Sacramento^  CUilbnita. 
Claim— The  employment  of  stampers,  operated  by  means  of  steam  cylinders,  which  oommunicnte  by  the 

croes-poBsago,  the  change  of  steam  being  effected  by  valvo  pistons  operating  on  a  working  beam,  and  ofttiatcd 
by  the  pistons. 

322.  Manutacturi  or  Iron;  Bernard  Louth,  Assignor  to  Jones  ft  Louth,  Pfttabnxigh,  PennsylTanla. 
Claim— Rolling  Iron  or  steel  In  a  oold  state  for  hardening  and  adding  strength  to  it,  without  ii^uxy  teiti 

fibre,  and  at  the  same  time  reducing  it  in  aiae. 

AUGUST  30. 

323.  LoBBxai  ICachittrs;  Xdmnnd  Belling,  City  of  New  York. 

Cbcini— The  combination  of  a  revolving  or  reciprocating  knlfo  with  the  lower  part  of  •  pren,  and  ope- 
rated simultaneously  with  the  same,  in  the  manner  deacribed. 

324.  Honno^iTAL  WatrrpWhbxl;  Abraham  Andrews  and  Harrison  Kalfaach,  Bem^Ue,  PenniiylTanfa. 
Claim— The  curved  concave  buckets,  having  curved  or  eccentrically  fbrmed  tops  and  bottoms,  in  oombi- 
nation with  a  spiral  water-way  or  chamber  underneath,  and  arranged  within  a  box,  aa  described. 

826.  ABHf  iciAi.  Lias ;  Douglas  Bly,  Rochester,  New  York. 

Claim— 1st,  The  combination  of  the  segment  of  rubber,  or  its  equivalent,  with  the  Iqot  and  leg.  In  tke 
manner  described.    2d,  Connecting  the  foot  to  the  leg,  by  meaoe  of  the  cord,  or  ita  equivalent,  ther^  dto> 
penalng  with  all  Joints,  bolta,  hingea,  and  metal  straps,  and  the  friction  and  noise  to  which  they  give  riae. 
328.  Elastic  Hobb  TuBoro ;  J.  C.  Boyd,  Boston,  Masaachusetts. 

Claim— The  hose  made  of  flexible  tubes,  the  same  consisting  of  a  woven  Ikhric  of  cotton,  hsnp^  or  otbrr 
fibrous  materials,  lined  with  or  fiistened  to  a  layer  or  sheet  of  India  rubber  or  gntta  percha,  or  any  other  w» 
ter-proof  composition,  and  the  whole  secured  by  rivets. 

327.  Iron  Tin  ron  Cotton  Balis;  William  Boyd,  New  Orleans,  Loniaiana. 

Claim— In  oombination  with  the  splits,  the  use  of  a  key,  having  wings  at  each  and,  to  fonn  the  lock  t* 
the  tie,  arranged  as  set  foith. 

328.  Tannino  ;  Jehu  Brainerd  and  W.  II.  Burrldge,  Clereland,  Ohio. 

Claim— The  improvement  In  tanning  aet  forth,  consisting  in  the  immeraioB  of.  the  skins  and  hides  in  a 
tan  liquor  made  from  the  digestion  of  tho  before-mentloneil  plants,  and  the  acoompanying  treatment  of  the 
akins  and  hides,  by  their  Immersion  In  the  preparing  liquid,  the  whole  procesa  being  oondueted  in  the  maa* 
ner  set  forth,  whereby  the  valuable  properties  of  the  planta  may  be  preserved  for  use— and  this  we  dtum, 
whether  the  above  described  tan  liquor  be  used  separately,  or  in  connexion  with  other  substances  oontainiag 


339.  Ooi»  AMAiiijiiUTOis;  Henry  Brevoort,  Ban  Fnadno,  Crilflimia. 

OlaiBw.JThe  drag,  haTiBg.npon  Its  lower  suiftoe  or  shoe  the  eomhiiwtioa  of  tha  blocks  of  ndMi«  sv. 
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ftoM  and  cbnonels,  the  two  being  arranged  reciprocally  in  the  manner  deecribed.  Alao^  ooinhinlng  with  a 
revolving  dreg,  a  pan,  wboee  bottom  is  inclined,  and  has  the  form  of  a  circular  trongh,  so  oa  to  collect  the 
mercury  in  raaas.  Al^  combining  an  amalgamating  pan  and  revolving  drag  with  a  galvanic  battery,  ar- 
ranged in  8Qch  manner  that  its  poi(>fl  are  extended  into  the  maes  of  matenaJ  In  the  pan,  and  that  the  parts  of 
the  material  are  sul^ected  in  Bncceaeion  to  the  action  of  the  galvanic  cnrrent.  Also,  the  employment  of  a 
solution  of  the  nitimte  of  mercury  in  oonnazloD  with  a  galvanic  battery  and  a  fdctlon  amalgamator  oontainiog 
mercury. 
830.  QuARn-CBUSimro  HAcannB;  Henry  Breroort,  San  Fxanciaoo^  Oalilbnda. 

Claim— The  relative  arrangement  and  combination  of  the  curved  grinding  ihoea,  having  their  fhmt  edge* 
beveled  and  inclined  backwards  fh)m  their  outer  comers,  and  caused  to  revolve  so  as  to  gaUier  in  and  return 
the  Conner  fragments  towards  the  centre  of  the  serlee.  Also,  the  arrengement  and  combination  of  a  seriee 
of  grinding  shoes,  vrith  their  front  edges  curved  or  inclined  baokwarda,  with  a  corresponding  Inner  series  of 
reducing  shotv,  so  that  the  coarser  fragments  are  re-delivered  in  an  inward  direction  to  the  reducipg  shoes, 
while  the  grinding  and  outward  movement  of  the  fine  particles  proceed  continuously. 

331.  Qw  Lock  ;  William  Brlggs,  Norristown,  Pennsylvania. 

Claim— Constmoting  the  stock  and  breech  of  the  barrel,  so  as  to  be  susceptible  of  and  united  to  each  other 
by  the  tang  or  breecb-pin  and  tapering  screw-pin,  and  the  spring  hammer-guard  and  trigger,  arranged  and 
combined  with  the  stock,  in  the  manner  set  forth. 

332.  Water  Hetkb;  B.  8.  Church,  Manhattanville,  New  York. 

Claim— 1st,  The  arrangement  of  a  drum  with  the  chamber  and  bnckets,  in  combination  with  the  trough 
and  air  chamber,  and  operating  as  set  forth.    2d,  The  amngem<>nt  and  combination  of  the  trough,  the  pipe, 
the  chamber,  the  air  chamber,  and  the  drum,  to  operate  as  apocifled. 
383.  Oasbiaob  Spanaa;  II.  S.  Clark,  Wyalusing,  Penniylvanla. 

Claim— The  arrangement  and  combination  of  the  U-shaped  leaves  with  the  elliptical  springs,  so  that  the 
extremities  of  the  leaves  will  approach  each  other,  and  will  be  secured  to  the  centrea  of  the  springs. 
SaA.  WABBnio  Machxmis;  7.  J.  Crisaey,  Leesburg,  Yfarglnia. 

Claim— The  arrangement  of  frame,  supports,  i  i,  upright  Ihaft,  rollers,  supports^  c  o  o,and  collar,  in  com- 
bination with  the  bottom  of  the  tub,  arranged  as  set  forth. 

335.  Talvk  for  Stkax  Ehoines;  Addison  Crosby,  Fredonia,  New  Tork. 

Claim— The  employment,  as  an  induction  or  eduction  valve  in  a  strsm  engine,  of  a  rolling  or  oadllating 
valve,  composed  of  two  segments,  having  their  ikces  eccentric  to  its  axis  of  oaelUatlon,  and  with  an  opening 
between  the  segments. 

336.  Elastic  Clotb;  Horace  H.  Day,  City  of  New  Tork. 

Claim- The  new  elastic  cloth,  consisting  of  stockinet  cloth,  elastic  gum,  and  flock,  combined  so  that  the 
elaatie  gum  is  covered  on  one  side  by  the  stockinet,  and  so  on  the  other  by  the  Qock, 

337.  ScBOLirflAWiXG  Machuts;  Samuel  Do  Yaughan,  Washington  City,  D.  C. 

Claim— The  Tertlcal  plates,  g,  and  guide  blocks,  plates,  m  and  m',  and  guide  arm,  for  the  purpose  of  a 
compound  guide.  Also,  the  manner  of  operating  Unk  on  bearing,  in  combination  with  block  and  guide  arm, 
fin*  the  purpose  set  forth. 

338.  Habtxstxu;  J.  A«  Valk,  Andrew  Johnson,  and  O.  A.  Erickson,  Altona,  Illinois. 

Claim— The  arrangement  of  the  wheel,  which  is  provided  with  the  pin  near  its  periphery,  with  the  bar 
and  pulley,  constructed  for  the  purpose  of  operating  the  band  which  drives  the  endleas  belt. 
838.  Ophthauoo  Tafoe  Apparatus;  T.  7.  Frank,  Ischua,  Ne^  York« 

Claim— The  ophthalmothologlcal  vapor  bath,  oonstnicted  and  operating  as  described,  for  producing  medi- 
cated vapor. 
UO.  Fauctxs;  Albert  Fuller,  Cincinnati,  Ohio. 

Clalm-^Encasing  an  elastie  plug  valve  in  the  above  dcacrlhed  metallic  shield,  for  the  purpose  set  forth. 
341.  Maohdir  por  Cumira  axd  SoRRRsrao  BRmoiDUS  Lzhibtonb  or  Asphalt  ;  Quincy  A.  Oilmore,  City  of 
.  New  Tork. 

Claim— ^Ist,  The  rotary  cylinder  or  dram,  eaxrylng  knlTse  or  cutters  of  the  form  desoribed,  arranged  in 
rows,  either  with  or  without  the  raised  bands,  or  in  rows  parallel  or  oblique  to  the  axis  of  tlie  cylinder,  for 
cutting  asphalt,  sometimea  known  under  the  name  of  bituminous  limestone.  2d,  The  application  of  the  mar 
cfaine  as  a  whale,  to  the  parpoee  of  cutting  and  screening  asphalt  or  bituminotts  limestone. 
312.  OORD  QOWRB  POR  Srwiro  HACHlifSS;  A.  Gelay»  Mobile,  Atebama. 

Claim— "Hie  arrangement  and  combination  with  the  adjustable  plate,  of  the  groove  and  guides,  so  that 
ffia  oord  may  be  guided  and  conducted  between  two  or  more  thicknesses  of  cloth. 

843.  Flour  Bolts;  Ellas  Graham  and  I.  N.  Patton,  Eliaabethtown,  Kentucky. 

Claim— The  combination  of  the  wedged  sliding  ribs  with  the  rods  and  screws  for  adjusting  the  lame^  in 
the  manner  set  forth. 

844.  Billiard  Cur-tip  ;  J.  H.  Green,  Chrlstiansbiirg^  Iowa. 

Claim— A  tip  or  point  for  billiard  or  bagatane  enes,  made  of  any  eomponnd  deserihed,  so  as  to  dispensa 
with  the  external  application  of  chalk,  or  other  substance,  to  the  point  of  the  cue. 

845.  Hollow  Grath-rar  por  Strak  Boilsrs;  Benjamin  L.  GrUHth,  Reading,  PennsjlvaDla. 

Claim— Two  or  more  tubes  attached  to  hollow  boxes  eonnected  to  the  flr»-h»z,  by  means  of  liollow  per- 
JiMVtad  screw  plugs,  and  arranged  In  sets  to  complete  the  grate. 

846.  Brcbch-lsadixo  Firr  Arms  ;  Henry  Gross,  Tlflln,  Ohio. 

Claim- 1st,  Giving  the  chamber  Its  longitudinal  motion  upon  a  bed-plece^  which  remains  fixed  daring 
such  motion,  and  in  revolving  carries  with  it  the  chamber.  2d,  The  roller,  or  Its  equivalent,  upon  the  cheek- 
irfeoe,  and  its  combination  with  the  groove.  8d,  The  double  eccentric  head  of  the  lever,  when  connected  with 
the  chamber  and  bed-piece.    4th,  The  a4|nstable  bearing  piece  for  the  eccentric  of  lever. 
S47.  FASTBirixo  POR  Hoop  Skirts;  Albert  W.  Hale,  City  of  New  Tork. 

Cl«lm— The  method  of  connecting  and  ftstening  the  ends  of  the  hoops  by  means  of  the  cap,  one  part  of 
snacb  c»p,  with  the  end  of  the  hoop^  forming  a  point  or  extension  to  enter  a  recesaln  tiie  cap  on  the  ottMrea  i 
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of  the  hoop;  and  sncih  cap  abo  ftaroithing  fhe  reoeaa  to  reoeiTe  the  said  poliitf  or  eiztMirioB  of  tiM  ottarcni 

of  the  hoop>  when  the  cap  and  hook  are  bent,  in  the  manner  deacribed. 

318.  BKMLFBxm  lOft  OKBOHOionu ;  William  W.  Hammoady  Gitj  of  New  Tork. 

Claim— Hie  employment  of  the  hollow  eemi-cylinden  on  the  libratlng  lever,  in  cooifainatlan  with  the 
eacapement  wheel,  and  the  balance  and  rerge.    Alao,  In  combination  with  the  eeoapement,  aa  deacribci^  or 
any  equivalent  therelbri  the  employment  of  the  holding  q;>ring. 
340.  SiwiHO  Maghxhu;  James  Harriion,  Jr.,  City  of  New  Tork. 

Claim— let,  The  combination  of  the  firamo  at  finding  lever,  J,  bar,  m,  epring,  o«  and  regulating  acrsv,  ^ 
with  the  needle  and  needle  frame  Ibr  carrying  the  mechanism  for  rotating  Uie  needle.  2d,  The  a4|iuuble  \n 
or  band  affixed  to  the  lever  or  frame,  J,  in  combination  with  the  frame,  i,  tst  controlling  the  npwtrd  move- 
ment of  the  feed  lever.  Sd,  The  bar  or  band,  in  combination  with  the  bar,  m,  screw,  p,  spiini^  q,  and  lew,  J. 
850.  Bkd-borox;  Royal  Hatch,  Strafford,  Vermont 

Claim— The  arrangement  of  a  central  supporting  bar  with  a  sacking,  both  provided  with  dcmbte  loagt, 
and  attached  respectively  to  the  bedstead. 

361.  Spbisob  fOB  Railroad  Caxb,  Ac.  ;  Alexander  Hay,  Philadelphia,  Pennsylraaia. 

Claim— 1st,  The  constmction  of  vnlcanizod  India  rubber  springs,  in  which  the  threads,  or  warp,  cr  fthrie 
out  of  which  they  are  formed,  Is  made  non-elastic  before  it  is  woven  or  knit.  2d,  In  combination  with  indlB 
rubber  springs,  to  be  acted  on  by  tension  or  stretching,  I  claim  the  tubes  wHh  their  flanoheft,  3d,  In  oobsU' 
nation  with  the  springs,  acting  ss  described,  I  daim  the  supporter  with  the  opening  in  each  end,  and  holssfcr 
tightening  the  spring. 

362.  MXALUO  RACoa-flTBOP;  Milo  A.  Holcomb,  Oranby,  Connecticut. 

Claim— A  nuEor«trop  made  of  polished  steel  of  the  requisite  degree  of  hardneas,  when  iinisiiiBilim  a  flrfl* 
dent  degree  of  flexibility  to  enable  the  angle  at  which  its  surftoe  forms  with  the  edge  oC  the  laaor  to  bo  k» 
ened  to  the  desired  extent 
353.  HAOBDmr  fob  WnmiKO  Wabps  vroir  thb  Bbah;  Daniel  Hnasey,  Naahna,  New  Hampshira. 

Claim-^The  peculiar  combination  for  maintaining  unlibrmity  of  wind,  or  surfooe  speed  of  wind,  <m  tito 
yam  beam,  the  same  consisting  of  the  friction  wheels,  the  lifter  rack,  the  pinion,  and  the  compoand  bmcmh 
mechanism,  or  their  mechanical  equivalents,  applied  to  the  yam  guide  ndlers,  and  the  meduniam  for  a^jo^ 
ing  the  yarn  beam,  in  manner  specified. 
364.  VuBBAOiB  BOB  fytJBJsan  ZiBC  Obis;  Joseph  and  Isaac  Kalbach,  Bemville,  Pennsylvania. 

Claim— Constructing  the  cmcible  with  a  detachable  bottom,  and  attaching  it  to  the  arch  of  ihm  cyHadtr 
or  collar  and  to  the  bed-plate,  by  the  rings  or  annular  plates,  whereby  we  are  enabled  to  empty  the  crodble 
at  ita  bottom,  and  to  remove  the  entire  crucible  through  the  bottom  or  the  arch  of  the  heat  chunber,  aa  vusj 
be  required. 
355.  Maodhcu  fob  noij>nra  Stohxs;  Ebenoaer  B.  Knight,  Maiden,  New  Tork. 

Claim- Providing  the  stone-bolding  machine  with  the  suspending  arms,  plates,  rod,  and  a4fi»tiiig  XxHm, 
or  their  equivalents,  whereby  said  machine  may  readily  be  adjusted  vertically  and  also  borisontaJly,  ia  fihs 
arc  of  a  eircle. 
350.  Wucn-MUJ.;  Charles  Livingston,  Redwood  City,  Osllfomia. 

Clalm^The  cowl,  with  tubes  and  wheel  combined  and  arranged  for  Joint  operation,  ts  set  forfli. 
367.  Cbtitb  roB  Hoboomxal  WaxxbtWhskls;  Isaac  Ifallory,  Etna,  New  Tork. 

Claim— Constmcting  and  arranging  the  scroll  within  the  penstock,  so  that  It  can  be  turned,  so  as  to  par* 
tially  close  the  orifice  for  the  admiBsIon  of  waOr  upon  the  buckets,  and  to  thereby  regulate  the  flow  ef  water 
for  any  head,  or  for  any  quantity  of  water. 
868.  CiJBnro  and  Tbxatiro  Caoutchouo  ;  Ifi.  B.  Marcy,  City  of  New  Tork. 

Claim— The  improved  process  of  curing  India  mbber  by  combining  with  tile  sulpfauret  of  lead  aad  ess^ 
iMmate  of  lead,  or  the  protoxide  of  lead,  In  &e  manner  hereinbefore  desorlbed,  and  without  the  oas  of  frse 
sulphur,  in  combination  with  the  mbber  or  with  said  oomnonnd,  and  the  exposure  of  ttaae  compo^ada  to 
•team  or  water  at  the  temperature  hereinbefore  stated,  and  in  the  mode  pointed  oot 
369.  COBora  aks  Tbiathtq  CAOOtCHOUOi  B.  E.  Bfarey,  City  of  New  Torlc 

Claim— The  Improved  process  of  curing  India  rubber  by  oomUnlng  it  with  the  anlpfaiirBt  of  Ak 
hyposulphite  of  zinc,  in  the  manner  hereinbefore  described,  and  sul^feeung  ttie  compound  t 
at  the  temperature  stated,  without  the  use  of  free  sulf^ur,  in  oomhlnatiou  with  said  ooaqi 
360.  CuBXMQ  Aim  TBBATnro  Caoutchouc;  B.  B.  Marcy,  City  of  New  Tork. 

Claim— ^The  improved  process  of  curing  India  rabber,  and  producing  an  Improvad  article  of  India  twbbcr, 
by  combining  India  rubber  with  the  hyposulphite  of  sine,  in  the  matter  herelnbelbre  deacribed,  aad  wittMiat 
the  use  office  sulphur.  In  combination  with  tha  mbber,  or  with  said  compound,  and  the  ezpoavre  of  tWa 
compound  to  steam  or  water,  at  the  temperature  hereinhefore  stated,  and,  in  the  mode  pointed  oat. 
SQL  MAommB  iob  PxOKnia  MnirflvoxBS ;  R.  D.  Neomith,  Franklin,  New  Hampshire. 

Claim— The  spring  upon  rod,  provided  irith  bead  for  limiting  tha  axleot  of  ita  notion  upon  the  ^Ukm^m 
Ml  wifhrthe  incUBed  plane  and  can,  and  the  operating  parte  with  which  they  are  connecta^  in  As 
rspedfled. 
362.  Apr ABATU8  roa  UMMOWhomm  bLUxniAXiw  Oas  ;  Samuel  Nowlan,  City  of  New  Toik. 

aafm^Tha  gas  exhauit  aad  agpailiiig  whaal,  intatpoaed  between  the  retort  and  the  ooodeoaer^  so  aa  to 
oparato  In  the  manner  set  Ibrth. 
388.  Appaeaiui  to  PBoroQBAPa  oor  Vvktks  SObpaoh;  Jehu  IL  Pain,  Hoboken,  New  Jersey. 

daliB— Photographing  aa  tasei^  or  other  uneveaaoUdi^  by  meana  of  an  apparatus  herein  deacribo^  aai 
In  the  laanner  set  forth. 
364.  fiiLAnininro  Oilb  ;  Bdmund  Qaeru,  City  of  New  Tork. 

Claim— The  Jollification  of  castor  oil  by  meana  of  the  prooeas  dsaerfbed. 
306.  TiHKAX's  Machzvbs;  Charles  H.  Raymond,  Bonthington,  Connectlcnt 

Qalm— The  movable  aad  adjustable  stand  and  ita  revolving  box.  when  combined  with  ditit 
and  screw,  in  the  manner  described. 
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M.  Vnuriei  ah]>  YomufOB;  Charles  B.  8awy«r,  FItchbnrgfa,  ICainohiuetts. 

Claim— ProTlding  tlie  flre-pot  with  a  seriw  of  small  holes  or  oponiiigs,  as  set  ftnth. 
86T.  Ou  Cohckhtsator;  Bdward  L.  Sejmonr,  City  of  Nefw  York. 

CUUm— Ist,  The  rotating  sieve,  In  combination  with  the  bellows,  or  their  eqaivalents,  operated  by  thn 
act  of  rotation  of  the  former.  2d,  The  application  of  two  or  more  rotary  sieree,  combined  with  such  an  ar. 
nmgement  of  "waste  tubes,**  that  the  refnse  of  the  upper  siere  shall  be  led  to  constitute  the  supply  or  feed 
of  the  sieve  next  below  it.  Sd,  Rendering  the  receiving  months  of  the  "  waste  tabes  "  adjustable.  4th,  Tha 
use  of  the  closed  chambers  or  **  traps  "  below  the  sieves,  as  described. 
868.  CoxpoeinoN  por  Bestrotino  Insects  Injurious  to  Pruzt  Trxbs  ;  ^hilo  B.  Sheldon,  Prattsburgh,  N.  T. 

Claim— Combining  and  employing  the  ingredients  herein  described,  in  substantially  the  mode  and  pro> 
portions  set  forth,  for  the  purjKise  of  destroying  borers,  and  other  insects  on  fi-uit  trees. 
SeO.  LntES  Foe;  J.  H.  Shlpman,  Torkville,  New  York. 

Claim— The  arrangement  of  the  movable  hinged  guards,  in  oombination  with  the  metal  back  and  poinU^ 
•s  described. 

870.  Hoai  CoupUNo;  William  H.  Smith,  Newport,  Bhode  Island. 

Chdm— The  hoae  coupling  described,  made  by  combining  the  opan  splralflanc]^  with  a  Bcrow,aa  sat  forth. 

871.  Stovs  Urns;  James  Spear,  Philadelphia,  Pennsylvania.  ^ 
Claim— The  arrangement  of  the  register  in  the  base  of  the  urn,  with  the  omamentar  reoeptade  Ibr  the 

cnp,  eonstroeted  in  the  manner  described. 

872.  Churks  ;  A.  L.  Sperry,  Auburn,  Indiana. 

Claim — The  arrangement  of  the  hook  and  button,  to  operate  in  combination  with  the  dasher  and  breaker 
frame,  in  the  manner  specified. 

873.  Botart  PLAifiifo  Cutter;  Henry  D.  Stover  and  J.  W.  BIcknell,  Boston,  Massachusetts. 

Claim — The  a^ustable  revolving  guard,  as  oonstmoted  and  connected  adjustably  to  the  cutter  head,  ear* 
ried  by  and  having  all  Its  movements  to  effectually  protect  the  operator tVom  mutilation,  and  to  hold  down 
th0  material  receiving  €ix»\i^  in  the  manner  set  forth. 

874.  Stone  Sawb;  Peter  Sweeney,  BuIEbiIo,  New  York. 

Chdm— The  employment  of  two  plates,  In  combination  with  the  dish-formed  cutter,  arranged  as  de- 
scribed. 
876.  Sunraun;  Joseph  Sweetser,  BIddelbrd,  Maine. 

Claim— The  fluting  of  the  shingles. 

876.  AuQKR  FOR  Cutting  Rouxd  Tenons;  George  Taylor  and  George  H.  Burger,  Worthlngton,  Ohio. 
Claim— The  arrangement  and  combination  of  the  spring  with  the  shank  and  tube,  as  described,  whereby 

the  plug  is  rendered  self-acting. 

877.  Pexd-watir  Apparatus  for  Steax  Boilrrs;  Joseph  B.  Thompson,  Warrenton,  Georgia. 

Claim— The  exterior  water  chamber,  communicating  with  the  supply  tank  by  pipe,  and  with  the  boiler 
by  force  pomp  and  pipe,  and  pnovided  witii  a  valve,  in  oomblnatlon  with  the  peculiarly  oonstmcted  float,  rod% 
and  lever,  operating  ss  specified. 

878.  Fxre-platino  Iron;  William  H.  Thoss^  San  Francisco,  California. 

Claim — ^Preparing  the  iron  after  it  has  been  cleaned  with  dilute  acid,  by  immersion  In  a  solntion  of  borax, 
and  after  being  dried,  passing  it  through  the  molten  copper,  maintained  at  the  required  heat  in  a  ftamaceb 
constructed  witli  a  roof  to  concentrate  the  heat  over  the  basin  of  molten  copper,  and  with  an  aperture  at  one 
side  to  insert  the  iron  to  be  plated,  and  a  corresponding  one  on  the  opposite  side,  to  receive  the  iron  as  it  is 
drawn  flrom  the  copper  plate,  as  described. 

879.  Hemp  Brbakes;  William  A.  Tertrees,  Winchester,  Missouri. 

Claim — Constructing  the  rocking  breaker  ftume  of  hemp  or  flax  breakers,  in  the  manner  described,  and 
operating  it  by  means  of  a  slotted  pitman,  iu  such  manner  as  that  while  the  vibratory  motion  is  commune 
cated  fk-om  the  prime  motor  to  the  breakers  by  machinery,  yet  Uiey  foU  on  the  hemp  or  flax  with  a  Iree  stroke 
or  flail  motion. 

880.  Shinolb  Machzhe;  Nathaniel  Waterbury,  Fond  du  Lac,  Wisconsin. 

Claim— Ist,  The  reciprocating  bolt  carriage,  tilting  beds,  circular  saw,  and  sliding  Jaws,  sramged  relft* 
titely  with  each  other  as  shown,  and  operated  respectively  by  the  cam,  cam  ratchets,  and  pendants,  belt,  and 
levers  and  weights.  2d,  In  connexion  with  the  reciprocating  belt  carriage,  saw,  and  tilting  beds,  the  bar,  pro- 
vided with  inclined  slots,  and  connected  with  the  frames  of  the  jaws,  by  means  of  the  pins  fitting  in  said  slots 
for  the  purpose  of  elevating  the  bc^ts  during  their  return  movement.  3d,  The  employment  or  nseof  the  cam 
ratchets  attached  to  the  framing,  In  connexion  with  the  pendants  attached  to  the  reciprocating  boltfrane^  aiw 
ranged  for  automatically  tilting  the  beds. 
361.  Maghinx  for  Coxuko  Metal  Pipe;  Peter  L.  Welmer,  Lebanon,  Pennsylvania. 

Claim — 1st,  The  colling  cylinder  with  the  peculiar  shaped  groove,  arranged  as  described.  2d,  The  ar- 
rangement of  the  two  guide  wheels,  trian^lar  piece,  and  shaft,  when  used  in  combination  with  the  coiling 
cylinder,  and  for  the  purpose  described.  Sd,  The  movable  plate  and  Jack-screws,  for  the  purpose  of  a4Ju8tlns 
the  gulde-whoel  shaft  to  any  angle  required. 

882.  Skates;  Asa  Wheeler,  Brattleboro',  Yermont. 

Claim — ^The  arrangement  and  combination  of  the  a4fii8table  heel-piece,  heel-case^  stock,  screw,  and  Ihmft 
■traps,  as  described. 

883.  FxB>-WATXR  Heatebb  for  Btsax  Boilers  ;  John  M.  Whits^  City  of  New  Tork. 

Chdm — The  arrangement  of  the  division  chamber,  supply  and  discharae  pipes,  and  heating  pipes,  placed 
within  the  exhaust  side  pipe,  in  oomblnatlon  with  the  relief  pipe,  by  which,  when  necessarj^Uie  water  may 
be  paseed  directly  to  the  boiler  without  being  paned  through  the  heatfang  pipes. 

884.  Hartestzrs;  Abner  Whltely,  Springfield,  Ohio. 

Claim^lst,  So  arranging  the  mechanism  of  the  automatically  operating  door  or  riiutter,  for  preventlag 
scattering  and  sdmittlng  the  gavels  to  be  discharged  at  regular  interyals,  as  to  permit  the  attendant  to  i&* 
)  the  interrals  of  time  for  the  discharge  of  the  gavels  where  the  godn  is  tiiin  upon  the  grouuL  2c^  Ibe 
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combinatioii  of  the  rake  with  the  door  m  ehatter,  for  dlacheiiglng  the  guTel  at  the  tiaoe  the  door  or  ■baiter  it 

opened  fur  the  parpoee,  whether  it  ie  at  regular  intervaU  or  leea  ftvquently. 

885.  8BXAB8  fOB  BiFAEATisra  Papke;  Jeptha  Arery  WiUdnaon,  Brooklyn,  New  York. 

Claim-^Ut,  Separating  paper,  or  other  material,  by  the  Joint  operation  of  a  revolting  ahear  and  a  ata- 
tionary  auHhoe,  when  aaid  atationary  rarftce  is  ao  Ibrmed  and  placed  ae  gradually  to  approach  the  path  de- 
scribed by  the  ahear  in  its  revolution,  and  compress  the  said  paper,  or  other  material,  on  to  the  edge  of  isaid 
revolving  ahear,  In  the  manner  specified.  2d,  The  elastic  roller  or  rullera.  In  combination  with  the  stationarr 
snrlhoe  and  revolving  shear  on  the  cylinder,  whereby  the  paper  Is  passed  through  and  separnted  prognsnT^'ly 
as  at  two  operations.  3d,  The  arrangBment  of  the  sliaft  carrying  the  n>Uers,  the  spiiugs,  and  cams,  &r  elevalp 
ing  the  rollers  and  preventing  traction  on  the  paper. 
380.  TUKX-OCTS  FOR  RAILWAYS;  Frank  G.  Brown,  Assignor  to  Wm.  Brown,  Philadelj^a,  Pennsylvania. 

Claim — ^The  addition  of  grooves  on  the  circumference  of  car  wheels,  as  now  constructMi,  with  a  single 
flanch  and  tread,  and  the  placing  of  curved  bars  at  tum-uuts  on  the  track  of  the  road,  to  enter  and  operate 
on  such  grooves  for  the  purpose  of  changing  the  direction  of  ears. 

387.  Machivkrt  roa  UAKDinuro  Hat  Bonus;  Seth  Boyden,  Assignor  to  self  and  IL II.  Jacqnea,  Newwrk, 

Kew  Jersey. 
Claim— Ist,  The  employment  of  a  cloth,  or  its  equivalent.  In  combination  with  a  cone,  in  tha  manner 
deecribed.  2d,  The  armngement  and  combination  of  the  frame,  shaft,  j,  eccentrics,  h',  rods,  i,  tubes,  arms,  khaft, 
K,  eooentrios,  p,  rods,  q,  bars,  cloth,  so  that  the  cloth  will  be  operated  with  a  compound  movement. 

388.  BoTART  Harrows;  William  P.  Ooolman,  Assignor  to  self,  8.  B.  Morris, and  Wm.  Hollingsworth,I>Dblio, 

Claim— IsL  The  described  application  of  friction  rollers  between  rotary  concentric  harrows,  to  elerate 
opposite  sides  of  the  respective  harrows.  2d.  The  revonible  arm,  arranged  between  concentric  harrows  to 
change  the  direction  of  the  rotation  of  the  said  harrows.  Sd,  The  reveraible  bent  siiindle,  adapted  in  the 
manner  set  forth,  to  correspond  with  the  relative  obliquity  of  two  concentric  harrows.  4tli,  Ttw  described 
arrangement  of  the  friction  rollers  and  atyustabie  washer  on  the  arm,  operating  in  the  manner  set  iurth,  to 
vary  the  relative  obliquity  of  the  harrows. 

389.  Wrznchis;  Daniel  0.  Greene,  North  Bridgewater,  Assignor  to  self  and  William  Nash,  South  Weymoath, 

Massachusetts. 

Claim— The  combination  of  the  movable  Jaw,  inclined  shoulders,  c,  with  the  pawl  and  inclined  ahonlder^ 
T,  and  enlarged  hole,  and  ratchet  teeth,  arranged  in  the  manner  set  forth. 
300.  Shears;  Michael  Irion,  Utlca,  Assignor  to  self  and  Jacob  Heidel,  Oneida  County,  New  Yoric. 

Claim— The  combination  of  the  cutting  plates,  the  circular  punch,  and  the  circular  die,  to  receive  the 
punch,  and  surrounded  by  a  cutting  edge,  in  connexion  with  a  pair  of  movable  jointed  arms,  arranged  in  the 
manner  set  forth. 

801.  Lamps  ;  George  Marlow  and  Michael  Balphe,  Assignors  to  A.  D.  Brown,  U.  C.  Taletta,  and  Geoxige  Mar- 
low,  Cincinnati,  Ohio. 

Claim— 1st,  The  arrangement  of  the  separate  cop-formed  back  reHector  upon  the  inahle  of  the  door,  with 
an  open-backed  parabolic  or  conical  reflector.  2d.  The  described  arrangement  of  glazed  doors,  m  and  m',  faln|?ed 
vertically  to  the  front  angles  of  the  lantern,  and  adapted  in  the  manner  set  forth,  to  be  fixed  either  in  t^n^ 
of  the  lantern  or  against  one  or  other  of  its  sides. 
302.  PiAHO-roRTi  Aonoxs;  Theodore  Marschall,  Assignor  to  LIghte  A  Bradbury,  City  of  New  York. 

Claim — ^The  spring-supporting  post,  wh<«n  used  in  the  described  combination  with  fi  atnd,  separate  and 
distinct  from  the  moving  pitrts  to  detain  the  hammer  at  any  determined  height,  while  the  Jack  descends  siifi> 
clently  to  re-engage  beneath  the  hammer  butt. 
883.  Churns  ;  £.  L.  Pratt,  Assignor  to  self  and  R.  B.  Fitts,  Philadelphia,  Pennsylvania. 

Claim — ^In  combination  with  the  rotary  case  or  body  of  a  chum,  a  diaphragm  or  piston,  adapted  both  to 
move  upon  and  be  moved  by  a  screw  shaft,  or  its  equivalent,  placed  horizontally  in  the  said  case,  as  demibed, 
the  said  diaphragm  and  shaft  being  constructed  as  set  f«>rth.  Also,  the  series  of  perforatons  through  thr  dia- 
phragm or  piston,  in  combination  with  the  movable  perforated  adjusting  disc  or  plate,  or  their  equivaieiit,  tlM 
same  operating  together  in  the  case,  as  dcaeribed. 
804.  CoROir  Ours;  Wm.  9.  Pratt,  Assignor  to  the  S.  Owar  Company,  East  Bridgewater,  Maseachnsetts. 

Claim— The  use  of  a  nsJced  or  unshielded  auger  or  cleaver,  operating  in  the  end  of  a  ginnipg  roU  of  a  ootr 
ton  {^n  at  or  near  the  centre  thereof;  in  the  manner  deecribed. 

806.  GRAIH-Buvnnro  Mecraxism;  Allen  Sherwood,  Assignor  to  £.  P.  Lenter,  A.  H.  Goes,  Wm.  Bills,  and  Aai^ 
eretta  Sherwood,  Auburn,  New  York. 

Claim— The  combination  of  the  shield  and  lever,  both  removable  and  located  at  one  side  of  the  ddiTesy 
portion  of  the  platform,  so  that  the  shield  shall  protect  the  lever  from  the  cut  material,  and  lh>m  one  sMe  of 
an  (^n-ended  grain  receiver  (the  fence  forming  the  other  side  thereof),  where  the  grain  is  deposited  prrvions 
to  bdng  bound.  Also,  in  combination  with  the  raker'a  Stand  and  binder's  seat,  Uie  shield  and  lever,  so  ar- 
ranged tliat  the  raker,  from  his  stand,  may  sweep  the  cut  grain  into  the  receiver,  and  the  binder,  from  his 
seat,  reaches  beyond  the  receiver  to  catch  the  lever.  Also,  in  combination  with  the  grain  receiver,  the  inriltoed 
ledges,  under  which  the  wire  is  passed,  so  as  not  to  catch  or  interfere  with  the  entrance  of  the  grain  thervin. 
Also,  the  slot  and  flanches  In  the  shield,  said  flanches  serving  as  a  guide  for  properly  bringing  down  the  loot 
of  the  lever  to  Insert  the  wire  in  the  twisting  wheel.  Also,  in  combination  with  the  lever,  the  clamp,  located 
in  close  proximity  to  the  handle,  so  that  the  binder,  as  ho  draws  up  the  gavel,  may  clieck  the  payingmot  of 
the  wire,  and  thus  bring  It  ti^tly  around  the  bundle.  Also,  the  combination  of  a  removable  shield  andlev«r, 
on  the  platform,  with  a  removable  twistiog  mechanism  on  the  fence  or  side  of  the  platform,  for  the  purpiae 
of  adapting  an  ordinary  hand  delivery  mowing  machine  into  a  self-binder,  or  vice-versa,  without  in  any  man- 
ner altering  the  parts  which  enables  it  to  be  so  exchanged,  except  to  attach  or  detach  them,  as  set  forth. 
800.  Nail  Machuiks;  Daniel  Dodge,  Keeseville,  New  York. 

Claim— The  combination  ctf  an  anvil  and  fixed  die,  w  other  equivalent  fixed  sur&oes,  a  roller,  hamnMca^ 
and  a  vibrating  guide.  Also,  the  operation  of  a  hammer,  In  combination  with  the  roller  and  anvil,  by  means 
of  an  eccentric  on  the  roller  shaft,  and  a  universal  Joint  at  the  connexion  of  the  hammer  with  the  connecting 
tod  of  the  ecoentrlc 
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1.  Oab  BiTKirtu ;  WIUfMn  Blake,  Botton,  UMMchosetta;  pateatod  Aagut  %  1846;  dtyJrimwr  filed  A«gast 
6,1869. 
I  herebj  enter  my  disclaimer  to  that  part  of  eald  burner  which  waa  set  tvih  and  daimed  as  the  **beU 
shape  or  uioath  of  the  lower  part  of  the  inner  caie  of  aaid  Imnier." 

ExxmaiONS. 

1.  Gas  BouncBS;  Wm.  Blake,  Boston,  Maesachosette;  patented  August  0, 1846;  extended  Angnat  9, 1869. 

Clain»— The  combination  with  the  space  directly  benrath  the  orifices  of  discharge  of  the  gaa,  and  with 
the  supply  or  branch  tubes,  an  expanaiTe  chamber,  so  as  to  operate  in  the  manner  set  forth.  AImh  making 
the  luwer  part  of  the  inner  case  of  the  burner  with  a  bell-shaped  opening  or  month,  in  the  manner  specifle^. 

2.  Gscn>iNO  Mills;  Beriah  Swift,  Washington  City, D.  C;  patented  August  16^  1846;  extended  Aug.  16, 1869. 

Claim— Making  the  grinding  teeth  of  mills,  in  concentric  rows,  prelecting  from  the  snrftce  of  the  plates, 
80  that  the  teeth  of  one  plate  shall  run  in  the  spaces  between  the  teeth  on  the  other,  and  Tice-versa,  in  com- 
bination with  the  grooves  or  ftirrows  running  towards  the  periphery  of  the  plates,  throngfa  which  the  snb- 
stances  acted  upon  are  carried  outwards,  whether  -these  ftirrows  be  arranged  radially  according  to  what  ia 
technically  termed  the  eight  quarter  dreds,  or  in  any  other  manner  leading  flrom  the  Inner  to  the  outer  ranga 
of  teeth.  Also,  in  combination  with  ih<^  teeth  aixanged  as  expressed  in  the  above  claim,  the  breaking  the 
teeth  on  a  cylinder  or  cone,  arranged  as  described. 

ADDnXOVAI  iKTROTIlfZNn. 

1.  PlouoBS;  George  Watt,  Richmond,  Tirgtnia;  patented  February  9, 1868;  additional  dated  Aug.  2, 1869. 

Claim— The  combination  of  the  eccentric  roller,  beam,  notches,  and  cuff,  substantially  as  set  forth. 

2.  Lock;  A.  A.  Richards,  Urbana,  Ohio;  patented  Feb.  16, 1869;  additional  dated  August  9, 1869. 

Claim— The  arrangement  of  the  spring,  collar,  ring,  screw,  braka-wheeU  and  arbor,  in  the  manner  de- 
aeribed,  so  as  to  prodnce  friction  betwoeo  the  ring,  aud  wheel,  and  arbor,  and  also  the  arrangement  of  the 
lirmke,  indented  lUnch,  and  stem,  so  as  to  prevent  the  revolution  of  the  wheel,  and  arbor,  and  rin&  and  the 
externid  dial  hand. 

t.  IsBTBintKNTS  FOR  Taxixq  ALTtTDDES  ov  THK  Su5;  Frederick  Teiaer,  Lexington,  Kentucky;  patented  Feb* 
8, 1869;  additional  dated  August  9, 1869. 

Claim— In  combination  with  the  rotary  bnr,  the  arrangement  of  the  ad|nstable  bar  and  dial  plate,  and 
ntery  cylinder,  and  adlostable  diso,  in  connexion  with  the  Imr,  k,  and  plates,  a  a.  holding  the  lens,  and  hav- 
ing on  its  fiioe  a  small  eqnaro  to  receive  the  Bun*s  image  through  the  kus,  in  sucn  relation  to  each  other  and 
ta  the  rotary  bar,  that  it  operates  as  specified. 
4.  MOLB  Plouohs;  Moses  Bales,  Big  Plain,  Ohio;  patented  Feb.  16, 1869;  additional  dated  Aug.  28)  1869. 

Claim— The  employment  of  the  cap,  in  combination  with  the  mole,  arranged  as  set  ibrth. 
6.  Appabatub  for  JSvaporatino  Saccharisos  Juiqxs;  L.  P.  Harris,  Mansfield,  Ohio;  patented  Jan.  18, 1869; 
additional  dated  August  23, 1850. 

Claim— The  application  of  partial,  transverse,  or  oblique  partitions  to  evaporating  pans,  fiir  the  purpose 
of  prerenting  a  continnous  tranevt'rse  channel,  arranged  in  the  manner  described. 

6.  Monx  OF  OiLT^G  JouBXAis;  Dou;;1as  B.  Jordan,  Cumberland,  Rhode  Island ;  patented  March  16, 1869 ;  ad* 
ditional  dated  Augunt  30, 18o9. 

Claim- 1st,  The  faiuKing  the  dish  or  bucket  to  the  rod,  as  set  forth.  2d,  The  dish  or  bucket,  In  combi- 
nation  with  the  several  parU  marked  o  n  x  r  and  i,  for  the  purpose  set  forth  and  described. 

Rl-lMUEfl. 

1.  BAUkjraNG  MUrSTONZS;  John  FaIrc!ough,  Louisville,  Kentucky;  patented  Dec.  21, 1868;  re-Issued  Aug. 
2,1869. 

Clain— The  employment  or  use  of  vrelghts  placed  within  boxes  or  recesses  in  the  back  of  the  stone,  and 
arranged  so  that  they  may  be  adjusted  vertioilty,  and  more  or  lees  be  used  in  each  box  or  recess  to  admit  of 
tbe  baUmdng  of  the  stone  oi  runner,  both  while  in  motion  and  at  rest. 

2L  Nau.  Machiivx;  Jahaaiah  8.  King,  Raynham,  Massachusetts ;  patented  October  20, 1867 ;  re-i»ned  August 
2,1869. 

Claim— Making  cut  nails  In  such  a  manner  that  each  nail  will  be  seixed  tbe  instant  after  it  is  cut  from 
the  n-Ui  plate,  and  Iw  compressively  operated  upon  at  the  point  thereof  hi  tlie  manner  specified,  to  bring  the 
lint  point  of  sAid  u.ul  plate  to  an  equal-sided  sharp  point,  or  to  subetantially  the  same  cbancter  of  point  that 
U  ordinarily  given  to  wrought  naiuu 

o.  Machimb  FOB  Mattino  TUB  £«DS  OF  MATCH  Blooxsj  UenryJELPleToe^GharlcmontyMasBachuBetts;  patented 
Jan.  10, 1864;  re-issued  August  2, 1869. 

Claim — Matting  the  ends  of  match  blocks  by  pressure  of  a  roller  or  rollers,  for  the  purpose  set  forth,  and 
In  this  cliiim  I  wish  to  be  understood  that  I  do  not  confine  myself  to  the  precise  arrangement  of  tbe  parts 
described,  but  shall  vary  them  at  pleasure,  while  I  attain  the  sante  ends  by  means  substantially  the  same. 
4.  Clotbb  Dbtbb;  Stephen  H.  Tift,  MorrisvUle,  Vermont;  patented  July  20, 1868;  re-issued  Aug.  2, 1859. 

Clnim— The  combination  of  the  slotted,  perforated  hub,  and  slotted,  bored  cap-hub.  with  the  arms  and 
Itracee  connected  with  the  hul«  by  wires,  as  described,  and  the  arrangement  of  the  same  with  the  shaft,  collar, 
ami  ratchet  catdk 
6.  Flocohs;  George  Watt,  Richmond,  YirginU;  patented  Feb.  9, 1868;  re-lssned  August  %  1860. 

Claim— Constmctlng  mould-board  and  land -side  of  cylindrical  surfooes  of  equal  dlameCera,  Intersecting 
ahiDg  the  cutting  edge  of  the  plough,  in  combination  with  the  standard  carrlBg  iaadward  fkuu  tbe  top  of  the 
moold-boanl  to  a  poeltioil  nearly  orer  the  boae  of  the  land-iide. 
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0.  BszKn-LOAsnra  OBimiircK;  G.  W.  BlBbup,  City  of  New  York;  patented  liareh  8, 1859;  re-inoed  Angort 
1«,  1869. 
OMnH-Ooabinf ng  the  iDorable  breeeh-plii  wiHi  Me  bore  of  the  «biiiioii,  bj  moans  of  morable  lodcins  cr 
abutting  pieces  or  segments,  and  which,  after  the  breech-pln  is  inserted,  are  sldftiHl  and  made  to  croae  the 
Jotot  of  the  breech-pin  and  bore,  to  hold  the  breech-pln  against  the  foree  of  the  dischaige. 

7.  AsH-eiFTiRs;  Allan  Cummings,  City  of  New  York;  patented  Maieh  S,  1869;  re4BBned  Aug.  16,  ISW. 

Claim— The  employment  of  a  conical  slere,  or  sieye  of  an  equivalent  form,  in  combination  with  the  two 
receptacles,  one  for  the  sifting  and  the  other  for  the  substances  sifted.  Also^  the  conical  dt-flectorfor  deflecting 
the  Bubetances  to  be  sifted,  and  concentrating  them  in  combination  with  the  spreader,  whether  the  spreader 
be  itself  the  siere  or  employed  with  the  sieve  below.  Also,  in  combination  with  the  rieve,  the  under  cocicbI 
snrihee  of  the  deflector  for  preTenting  the  escape  of  dust  from  the  apparatus.  Also,  in  combination,  tha  de> 
fleetor,  the  spreader,  the  oonioal  sieve,  and  the  reoeptecles  for  the  siftings  and  the  subatanoes  sifted. 

8.  SAaB-rAsmnoi;  Ralph  J.  Fakoner,  Washington  Olty,  D.  C. ;  patented  August  81, 1858 ;  r»4aaa«d  Augnrt 

10, 1869. 
Claim— Eztendhig  Ae  «ap  portion  of  the  cateh  over  and  alony  the  front  edge  of  the  catch-ptate^  to  flma 
a-catch-opening  flush  with  the  edge  of  plate,  so  that  the  window  cannot  be  nnfiistened  without  having  tha 
point  of  the  hook  withdrawn  entirely  clear  from  the  meeting  rail  of  the  upper  sash,  and  out  of  the  way  of  the 
bars  above  when  the  lower  sash  is  raised.  Alao^  in  combination  with  the  catch,  hook,  and  plate,  I  daim  the 
check,  or  equivalent  thereof. 

9.  Talts  Cocks;  J.  B.  and  H.  8.  Robinson,  Clinton, Massachusetts;  patented  Aug.  81,1858 ;  n4ameA  Aqgurt 

16, 1869. 
Claim— 1st,  The  method  of  constructing  valves,  valve  cocks,  and  gates,  so  that,  when  the  port  or  ports 
therein  are  uncovered,  there  shall  be  a  straight  passage  or  passages  from  the  Induction  port  or  ports  in  the 
valve  chamber  to  the  eduction  port  or  ports  in  the  same,  whether  the  valves  in  such  valves,  valve  cocks,  and 
gates,  are  made  in  one  or  more  than  one  piece.  2d,  Making  the  valves  in  valves,  valve  cocks,  and  galea,  in 
aeparate  or  detached  pieces. 

10.  BIACHI5X8  FOR  MAKING  Papis  Baqs;  Fraucls  Wolle,  Philadelphia,  Pennsylvania;  patented  July  6, 1S56; 

re-issued  August  16, 1869. 
Claim— 1st,  The  combination  of  the  ereaser  and  lappers,  arranged  and  operating  in  the  manner  deaeribed. 
2d,  The  folding  of  a  lap  in  the  manufacture  of  a  bag  of  paper,  or  other  material,  by  means  of  a  creaaer  Mate 
and  two  rolling  surlhoee,  operating  in  combination  with  each  other.  3d,  Tlie  revolving  Upper  ahaA,  in  ena- 
bination  with  the  creaaer,  the  feeding  roller,  and  apron?,  the  ereaser  being  brought  into  opemtioB  on  the  lap 
daring  the  intermission  in  the  motion  of  the  f«ed  ndlers. 

11.  TuATiirQ  Caoutchouc  and  other  Vulcaxizadu  Quxs;  Conrad  Poppenhu8en,Cityof  New  York,  Ass^aea 

of  L.  Otto  P.  Meyer,  Newtown,  Oonnacticnt;  patented  April  4, 1864;  reissued  Aogost  16^  1859. 
Claim— The  mode  of  operation,  as  described,  which  said  mode  of  operatioo  consists  in  the  employmeBtflf 
a  pliable  or  flexible  envelope,  or  the  equivalent  thereof,  applied  by  pressure  to  the  hard  compoand  of  vul* 
oanisable  gum,  while  in  the  green  or  plastic  state,  so  as  to  insni-e  the  contact  of  such  coveriDg  with  the  nr- 
jhcti  of  the  compoand,  and  whUe  thus  covered  or  protected,  suljecting  it  to  the  vulcauislng  heat»  aad  vhei 
vuloaubsed,  stripping  off  such  covering. 

12.  RiPimNa  Iron  is  thje  Ukat  of  ▲  Blast  Furnace  ;  Chrisdan  Skunk,  Canton,  Ohio ;  patented  3faj  17, 189% 

re-issued  August  16, 1860. 
Claim— The  employment,  immediately  before  the  tnpplne  of  the  furnace,  of  an  auxiliary  tuyere  pip»  or 
pipes  within  the  hearth  of  the  common  blast  furnace,  when  charged  with  molten  iron,  at  such  an  indinatioa 
as  to  cause  the  blast  of  air  to  commingle  with  the  particles  of  iron,  and  give  to  the  whole  mass  in  the  I 
a  spiral  or  rotary  motion. 

13.  BiLUARD  Table  Ccsiuons;  H.  W.  CoUender,  City  of  New  York;  patented  December  8, 1857; 

August  23, 1869. 

Claim— Compoelog  cushions  for  billiard  tablee,  with  a  body  or  back  of  what  is  known  as  the  aoft  coiiip<»ad 
of  vulcanisable  India  rubber  or  allied  gum,  in  combination  with  a  fiEuung  of  India  rubber  or  allied  gum,  icn- 
dered  less  compressible  by  fibrous  matter,  or  the  equivalent  thereof. 

14.  Railroad  Stahon  Indicators;  C.  A.Mc£voy,  Richmond,  Virginia;  patented  Nov.  20, 1855;  r»4snBd 

August  23, 1859. 
Claim— Presenting  a  movable  sign  or  symbol  to  passengers  of  a  railroad  car,  so  that  botli  sides  of  aud 
sign  shall  be  visible,  and  utilised  as  annunciators  bypassing  each  sign  in  turn  through  an  opening  of  the  ease, 
by  the  revolving  of  the  drum  to  which  the  SiUd  signs  are  attached. 

15.  Faucets;  James  Powell,  Cincinnati,  Ohio;  patented  March  22, 1859;  re-issued  July  5, 1659;  re-re-iasmed 

August  23, 1869. 

Claim— 1st,  The  valve  stem,  formed  with  pn^ecting  flanchea,  when  confined  to  a  rectilinear  pafh  and  ope- 
rated by  a  cam  or  eccentric,  which  engages  with  it  at  two  opposite  points,  in  the  manner  set  fttth.    2d.  The 
aitan^ment  and  combination  of  the  slotted  head,  pivot,  socket,  and  cam,  operating  in  the  manner  sat  forth, 
to-prevent  lateral  motion  of  the  valve  stem. 
16«  Lamps;  Michael  A. Diets,  Brooklyn,  New  York;  patented  May  S,  1859;  re-issued  August  90, 1859. 

Claim— Combining  the  deflector  with  the  chimney  band  by  mechanical  devices,  so  as  to  retain  thefomcr 
In  its  projter  relative  position  without  the  use  of  solder. 

17.  Device  for  Convertino  Rbuiprocating  into  iNTBRxiTTBirr  RoTARTMonoN;  Henry  Ehrenlbld,Gtty  of  New 

York;  patented  June  21, 1869 ;  re-issued  August  30, 1859. 
Claim— 1st,  Arranging  the  lever  and  dog,  in  combination  with  the  grooved  wheel,  or  its  equivalent,  is 
such  a  manner  that  said  lever  and  dog  act  on  the  wheel,  without  a  connexion  to  the  centre  or  hub  of  the  wheeL 
2d,  In  combination  with  the  lever,  dog,  and  wheel,  the  arrangement  of  the  groove,  or  iU  equivalent,  in  the 
hub  of  the  wheel.  8d,  Arranging  the  lever  with  ttie  dog  permanentiy  attached  to  it  in  such  a  manner  that 
the  direction  of  the  said  lever,  when  it  is  in  Ito  place,  makes  an  angle  of  90°,  or  nearly  so,  witii  a  line  dntwa 
from  Xhe  centre  of  the  wheel  through  the  dog. 

18.  EEarrowb;  Sidney  8.  Hogle,  CleveUnd,  Ohio;  patented  March  7, 1857;  re-issaed  Angust  90, 1859. 

Claim— Oauslag  the  pdnta  of  the  teeth  of  a  rotating  harrow  to  descend  deeper  into  the  gnmod  on  oae 
fide  of  their  axes  of  rotation  than  they  do  on  the  opposite  side  of  the  aams^  for  the  poipoae  of  emUiog  the 
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dragging  force  which  may  be  exerted  upon  said  harrow,  to  impart  a  poditire  rotary  motion  thereto  without 
the  aid  of  eearlii£  wheels. 

19.  SEAflui  AND  PDrciirSHARPKKKR;  Arehibald  O.  Shaver,  Hartlord,  Connecticut;  patented  March  8, 1850; 
re-iasaed  Angnst  30,  I860. 
Claim— let.  The  currod  blade  eraser,  as  ipeeifled,  forming  on  one  side  a  oonrex  rarftioe.    2d,  In  combi- 
nation therewith,  the  pencU-aharpener  and  pointer,  aa  deacribed. 

[Dbsiovs. 

L  Parua  Stotx;  Robert  Ham,  Assignor  to  Smith,  Shelden  ft  Co^  Troy,  New  York ;  dated  Angnst  9, 1859. 
2  and  S.  Carpkt  Patterns  (two  caaee);  £.  J.  Ney,  Aasignor  to  the  Lowell  Manuikcturing  Co.,  Lowell,  Maaa.; 

dated  August  9, 1859. 
4.  Parlor  Coal  Stotr;  Isaac  de  Zonche,  St  Louis,  Missouri ;  dated  August  9, 1859. 
6.  Tabls  Fork  ;  N.  E.  Bussell,  City  of  New  York ;  dated  August  9, 1859. 
0.  SroTRs;  Qarrettson  Smith  and  Henry  Brown,  Assignors  to  Cox,  IVhitman  ft  Cox,  Philadelphia,  Penna,; 

dated  August  10, 1859. 
7  and  8.  Floor  Qilolotb  (two  cases);  James  Bogle,  Weet  Newton,  Ifasaachuaetts,  Assignor  to  self  and  Daniel 

Bogle,  Dover,  New  Hampshire;  dated  August  23, 1859. 

9.  Spoon  or  Fork  HAimLis;  Heniy  Hebbard,  City  of  New  York;  dated  August  28, 1859. 

10.  SCAIRS;  Frands  M.  Strong  and  Thomas  Boss,  Brandon,  Yermont ;  dated  August  23, 1859. 

11.  Floor  Oilclotiu;  Jean  Baptiste  Tirolet,  Assignor  to  John  W.  Hoyt,  City  of  New  York;  dated  August 

ao,  1859. 
12  ton.  Carpkt  Pattrrn  (three  cases);  Heniy  O.  Thompson, City  of  New  York,  Assignor  to  the  Hartford 

Hanu&eturing  Co. ;  dated  August  30, 1859. 
1ft.  ToRU-PLT  Carpbt  Pattirn  ;  Henry  O.  Thompson,  City  of  New  York,  Assignor  to  the  Hartford  Manulho- 

turing  Co.;  dated  August  80, 1859. 

SEPTEMBER  6. 

1.  Lakps;  H.  W.  Adams,  Brooklyn,  New  York. 

Claim — Oonstmctlng  the  upper  end  of  the  wick  tube  with  the  eloyated  ends,  so  as  to  enclose  the  ends  of 
the  wick  and  prevent  said  endu  mm  burning  too  high,  when  the  oentnd  part  is  sufficiently  elevated  above 
the  central  part  of  the  wick  tube  to  be  allowed  to  bum. 

2.  Apfabatus  roB  Maxino  DaooonoNs;  WllUam  Adamson,  Philadelphia,  Pennsylvania;  ante-dated  April  6, 

1859. 
Claim— The  conioal  roller  arranged  within  the  caldron,  when  the  same  is  used  tar  the  purpose  of  tho- 
roughly intermixing  the  ingredients  to  be  extraeted  during  the  process  of  boiling. 
S.  Cumso  Apparatus  op  HARYXSTxas;  T.  D.  Aylesw^rth,  nion.  New  York. 

Claink— The  cutters  and  guards,  when  constructed  and  operating  together  without  any  motion  except  that 
of  l)eing  advanoed  or  drawn  over  a  Held. 

4.  ToNoCKmo  AND  Qrootxho  Machinx;  H.  H.  Baker,  Now  Market,  New  Jersey. 

Claim — ^The  employment  of  flenched  frad  rollers,  having  a  lateral  play,  and  acted  upon  by  suitable  springB, 
in  oomblnatlon  with  the  fixed  intermediate  rings  ur  flanches,  or  their  equivalents,  in  the  manner  spedfled. 

5.  Railroab  Excavators;  £.  0.  Baxter,  Foreston,  Hlinois. 

Claim — ^The  arrangement  and  combination  of  the  af^nstable  timbers  or  arms,  plon^  and  excavator,  when 
employed  in  tb«  manner  shown,  Ibr  the  purpose  of  loosening  and  removing  the  eartli,  and  keeping  the  ditch 
tree  fix>m  tlie  wash  of  the  slopes  on  railroads. 
t,  TuBimre;  Jelm  Brainerd  and  W.  H.  Burridge,  Cleveland  Ohio. 

daim — ^Tlie  use  of  the  described  compound  Ibr  tanning,  consisting  of  a  sdntion  of  the  named  minenl 
salts,  in  mixture  with  a  solution  of  tannin,  either  with  or  without  the  addition  of  aloes. 

7.  Makdto  Oab  prom  Wood;  L.  R.  Breisach,  City  of  New  York. 

Claim — The  process  of  manufiicturing  illuminating  gas  from  wood,  by  distilling  the  same  in  two  retorts 
of  varying  temperatures,  one  of  which  retorts  is  charged  with  charcoal,  varying  in  amount  according  to  tlie 
conditiooa  indicated,  the  whole  process  being  conducted  as  set  forth. 

8.  RAiutOAB  Tf  nfXLs;  Archibald  Cameron,  Charleston,  South  Carolina,  and  David  Matthew,  PhiladeIphll^ 

Pennsylvania. 
Claim — ^The  peculiar  construction  of  car  wheels,  having  elastic  curved  arms,  with  chilled  cast  tread  and 
east  hub,  Ibrming  one  combined  wheel. 

9.  Machiitb  for  Maxino  Watch  Rxiis,  ftc;  C.  W.  Qewley,  Providence,  Rhode  Ishind. 

Claim — ^The  combination  of  the  male  and  ibmale  plungers,  a  described. 

10.  MAcniNS  roB  PRiNnxo  tbi  Ai>bri88ks  on  Nbwspapxrs,  Ac.;  R.  W.  and  Daniel  Davis,  Yellow  Springs, 

Ohio. 
Claim — ^Ist,  The  arrangement  of  wooden  blocks  of  suitable  sise  for  a  single  address,  with  indented  let- 
ters in  their  faces,  and  attoched  by  means  of  small  tacks,  or  cqaivalont,  to  a  flexible  band  or  belt  in  cl(«e  com- 
pact  colamns,  aud  operated  as  described.    2d,  The  use  of  the  triangular  stationary  bed-piece,  over  which  the 
belt  slides,  bj  means  of  belt  pnllej-,  and  regulated  and  n4}usted  by  means  of  lover. 

11.  Trxatiho  BIbtauio  Orbs  with  Spoxar  Iroh;  Jean  Justin  Albert  de  Bronac  and  Auguatin  Joseph  Martial 

Deherrypon,  Paris,  France. 
Claim — ^The  treatment  of  metallic  sulphnrets,  or  other  ores  or  metallic  bodies,  with  a  spongy  iron,  Ibr 
vnrposes  set  fortli,  by  the  combination  of  the  several  procoesss  spedfled  in  the  order  stated,  vis:— 1st,  Pul- 
Terising  the  ore  and  the  spongy  iron  separately.  2d,  Mixing  the  two  powders  in  definite  proportions.  8d, 
ComprMsin^  the  mixed  powders  into  the  torn  of  cakes  or  small  bricks.  4th,  Treathig  the  thus  prepared  ores 
in  soitabieAiriiaceiy  m  described. 
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12.  Machtitb  Foa  Sawing  States  ;  R.  Densmore,  Booth  Haven,  Michigan. 

Claim— Ist,  Surruanding  the  atntionary  dram  with  a  Mrioa  of  saws  all  hung  In  one  gate,  and  harin;  the 
eiune  uiovenient,  in  cunibiuHtion  with  the  rotating  table,  in  the  manner  specifii^.  2d,  In  combination  with 
the  rotary  table  and  drum,  the  sliding  cturiaKee,  arrangrd  radially  aroond  aald  dmm,  and  ofjeimtcd  aatdoiati- 
Ottlly  to  fo«d  the  bolta  up  agiiinst  thr  drum.  Ud,  The  roiling  spring  guidi-s,  in  comblnatkm  with  the  drum  ftr 
diadiargiug  the  starea  from  the  mactiine  after  they  have  been  sawed. 

13.  BAQA88I  FI7B5ACEB;  Charles  A.  Deaobry,  Plaquemina^  Loulalana. 

Clahn— The  combination  of  the  upright  air  chamber,  haring  a  rerticnl  partition  wall,  nod  tbe  system  of 

ducts,  and  the  damper  or  shutter,  applied  in  connexion  with  the  lire  chamber  and  the  flue,  or  its  equivaleBt. 

U.  Portable  Etapoeatiko  Appaeatts;  Ilugh  T.  Douglas,  Zanesville,  and  John  Cooper,  MountTexnon,  Oliia 

CUim— The  combination  of  thu  diving  flue,  the  valves,  and  the  damper,  arranged  in  nlatlon  to  the  etapor 

rating  pun,  and  operating  in  the  manner  set  forth. 

16.  Roofing  Cememt;  M.  D.  Dubois,  Newburgh,  New  York. 

Cloim^A  composition  formed  of  the  ingredients  or  substances  compoanded,  In  the  proportloiM  utd  in  the 
manner  specified. 
10.  Boots;  Lewis  Dnvall,  Big  Spring,  Kentucky. 

Claim— The  described  method  of  cutting  the  piece  of  leather,  or  other  tntfeable  material,  and  nnitini;  tbs 
same  with  the  gore,  so  that  when  it  is  folded  in  the  lines  b  b'  and  f  f,  and  if  the  gore  is  brought  in  the  pfoper 
position,  said  piece,  tiigether  with  the  gure,  assumes  the  required  shape  of  the  upper  of  a  booC 

17.  MACHiyE  POE  Cirmifo  aki»  Pirishimo  8hoi-buu;  Wm.  T.  Edaon,  Philadelphia,  Pennsylvania. 
Claim— The  combination  of  the  movable  post,  tbe  former  (on  the  upper  of  the  ahoe),  tbe  guide,  aad  tha 

fQtter  wheel,  or  an  emery  or  burnishing  wheel,  with  thj  hand  lever^  bow  guide,  springs,  and  rndiaa  bar,  fijr 
cutting  or  shaping,  smoothing,  and  burnishing  the  heuis  of  shoes,  either  bcfbre  or  after  they  are  ftstened  to 
the  shoe. 

18.  Automatio  Rau  FOE  Reaping  Machikes;  Benjamin  Q.  Fiuhugh  and  Uoaiotoek  YouAg,  Jr.,  Prederiek, 

Murylaud. 
Claim— The  locating  of  an  automatic  sweep  rake  at  the  rear,  left-hand,  or  outside  corner  of  the  platftm. 
when  said  rake  has  a  rising  and  fiilling  motion  that  will  admit  of  its  passing  over  the  oabride  diviaiun  board 
or  fence,  and  then  drop  into  or  on  to  tlie  extreme  outer  end  of  the  platform,  and  sweep  it  off  the  cat  grain. 

19.  Foam-oollbctoes  foe  Steam  Boiuuia;  Thomas  G.  Gardner,  Mount  Pulaski,  IlUnoia.  * 

Claim— Fitting  a  boiler  with  one  or  more  plates,  so  applied  as  to  present  inclined  eurftcea  above  the  mt' 
Ikce  of  the  water,  witli  one  or  more  outlets  for  steam  and  fuom,  at  the  highest  parts  of  said  plate  or  | ' 
and  as  to  providi)  a  receptacle  for  foam  above  the  said  plate  or  plates. 

20.  Appaeatcs  foe  Mabhiiio;  Edward  Hieckel,  Assignor  to  UsKkel  A  Go,  Cindnnatf,  Ohiow 

GbUm— The  described  combination  and  armngi>ment  of  the  central  shaft  and  aateUito  diafia,  Um  vtela 
being  armed  with  beaters,  and  rotated  simultaneously. 

21.  Flood  Gates;  B.  n.  Hancock,  Augusta,  Georgia. 

Claim- The  combination  of  the  flood  or  dam  gate,  tilting  trough,  and  the  draining  stnictiirB,  or  Hs  eqioiva- 
lent,  as  set  forth. 

22.  Sbwuiq  MAOHncn;  Jason  W.  Hardie,  City  of  New  York. 

Claim— 1st,  Tlio  method  of  making  the  **  knot-stitcii,"  by  taking  tbe  needle-thread  at  the  beck  of  the 
needle,  or  at  the  side  opponite  to  the*  position  of  £he  bobbin,  and  first  douUing  it  upon  itself  aruond  tike  —edle 
and  then  looping  it  over  the  bobbin  thread.  2d,  The  employment  of  two  hooka,  acting  in  opposite  dirtrrious, 
when  they  taki>  the  thrend  at  the  back  of  the  needle,  or  nt  the  side  opposite  to  tbe  position  of  tbe  bobUa-for 
tlie  puri'UAe  of  forming  eithrr  the  kuot-etltch  or  tbe  ordinary  shuttle-stitch,  by  simply  revereing  the  waatkm 
of  the  driving  shaft.  3d,  Mnking  the  feed  eccentric  self-aiUusting  by  means  of  the  looee  sleeve,  slot,  and  paa 
or  stop,  so  that  the  feeding  shall  take  place  during  the  descent  uf  the  neodloi  whiehever  wi^  tbe  dnving  ahsft 
may  be  turned. 

23.  Caepet-bwbepee;  Hiram  IT.  Herrick,  East  Boston,  Hassacfauaetts. 

Claim— Ist,  Providing  the  end  of  the  box  with  a  groove,  as  fbom  x  to  x,  whan  tbe  aune  is  vMd  in  cen- 
nexlon  with  the  flaring  brush  on  the  end  of  the  shaft.    Xd,  Dividing  the  box  Into  two  parte,  and  pnrndiMS 
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each  with  a  paitition  dividing  the  bottom  of  the  box  in  two  parts,  through  which  tbe  bmakes 
providing  these  paits  of  said  L>ottom  with  IhmchcB  which  hold  the  dirt. 
2A.  AiiALflAMATOE;  Kslsey  Hasen,  Brooklyn,  New  York. 

Claim-*Compolling  the  water  having  the  particles  of  gold  in  snspenaion  to  flow  within  a  certain  aaeB 
distance  of  the  heated  mercury,  under  conditions  as  set  Ibrth.  Also,  in  connexion  with  the  above,  the  em- 
ployment of  a  serlea  of  vibrating  agitators  and  8crai>er8,  acting  in  the  space  under  x,  and  of  an  a4)i»Ubia 
gate  for  regulating  the  fiicility  of  egress  of  tbe  least  suspended  particles. 

25.  MoLB-PLOOQiis;  Iris  Hobaon,  Stout's  Grove,  Illinois. 

Claim— The  combination  of  a  ditching  plough  beam,  havinioc  a  horlaontal  Joint  forward  of  themcdft  sad 
coulter,  with  a  rod  arranged  over  the  top  of  said  Joint,  and  with  a  horixonfeal,  adjusting,  and  etof»-piatcs. 

26.  Dooe-bolt;  Lewis  G.  Uofflnan,  Waterford,  New  York. 

Claim — Tlie  combination  of  a  commou  door-bolt  with  a  bam>l  containing  a  wheel,  with  an  aim  acting  on 
a  slot  in  tbe  buit,  so  tliat  wIk'U  operated  by  a  key  the  door  may  bo  fiwtened  or  unfastened  on  the  outside;  the 
whole  Lwing  so  arranged  as  not  to  interil-re  with  the  ordinary  mode  of  using  the  bolt  on  the  inaidei. 

27.  Maeine  Peopbllxes;  Loreiuso  Holtslander,  Oberlln,  Ohio. 

Claim— The  device  described  for  changing  valve  aaata  as  applied  to  water. propellers,  to  reverse  the  ■»> 
tlon  of  Vessels  or  boats.    Also^  the  combination  of  the  small  IbrwanI  pipes  with  the  nservoir,  as  deacribed. 

28.  Appaxatub  foe  PBiNTwa  THE  Asnasss  ok  Nxwspapses,  Ao.  ;  George  Hutchison,  AUogfaany, 
Claim- 1st,  The  inclined  hopper  with  the  slides  or  guides,  in  combination  with  the  ways  ai 

on  the  belt,  as  described.  2d.  The  use  of  a  metallic  belt,  turuiahed  with  the  conveyors,  as  described,  ad.  The 
arrangement  of  the  pulleys,  the  belt,  prese-roUer,  and  inking  nriler,  as  described.  4th,  The  oee  of  tbe  l^g 
on  the  end  of  tlic  type  finune,  wlien  used  in  connexion  with  tbB  notch  ia  the  oo&Teyor,  as  described. 
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19.  PARLOft  GftATES;  Domtue  Lamoreuz,  City  of  Nev  Tork. 

Claim— Ist,  So  coDBtrncting  the  grate  that  the  fuel  box  and  the  aah-pit  ore  distinct  from,  and  indepond- 
eat  ot,  the  bars,  aud  capable  of  being  removed,  while  the  bars  remain  undisturbed,  thereby  enabling  me  to 
eflect  the  removal  of  the  aaUes  and  cinders  witli  much  leas  troable  than  by  the  ordinary  mode,  and  thereby 
keep  the  apartment  free  from  the  dust  and  dirt  which  are  inseparable  from  thi'  c<immon  method  of  remoTal. 
2d,  The  combination  of  the  crank,  the  rod,  and  the  movable  bott^jm  of  the  fUel  box,  arranginl  as  deitcribed, 
by  which  any  easy  and  convenient  means  of  giving  a  reciprocating,  horizontal,  circular  motion  of  tlie  grate 
bottom  is  secured  without  the  necessity  of  cutting  an  opening  in  front  for  the  passage  of  an  arm,  by  which  to 
vibrate  the  grate.  3d,  The  arrangement,  in  a  parlor  grate,  of  the  bottom  grnte  upon  whiclf  the  fuel  is  sup- 
ported, in  the  manner  described,  by  which  it  is  made  capxhle  of  being  vibrated  through  the  back  of  the  fuel 
box,  upon  a  fixejl  axis  placed  entirely  back  of  the  spuce  devoted  to  fuel,  the  wings  of  said  bottom  grate  being 
BO  extended  m  to  cover  or  compensate  for  the  necessary  vibration  which  la  made  into  open  space  back  of  tho 
flrelwx. 
80.  Hrbod  or  CnmRnro  nr  Waiohmaub's  Iathss  ;  Pierson  Leffel  and  J.  n.  Mulhollaad,  Springfield,  0. 

Claim— lot,  A  vibrating  mandrel,  arranged  wltbfln  a  socket  or  hollow  spindle,  in  such  manner  that  Its 
Inserted  end  may  fit  cloeely  within  said  socket,  and  its  outer  eud  allowed  to  vibrate.  2d,  In  combination  with 
the  vibrating  mandrel,  we  claim  the  rocking  collar,  spring,  key,  and  nut,  arranged  to  operate  as  described. 
31.  SiTBmsaKD  Pump;  Hoaea  Lindsey,  Ashville,  North  Carolina. 

Claim— The  arrangement  of  the  short  reciprocating  piston  rod,  open  pistons,  sliding  ring  valves^  cylinder, 
having  a  oondocting  pipe,  with  the  chain  and  brake,  in  the  manner  set  forth. 
88.  Stiam  Paits  for  CLABirrwe  Sooaa  ;  George  M.  Longacre,  New  Orleans,  Louisiana. 

Claim— In  combination  with  the  pans,  the  relief  valve,  and  the  check  valve,  arranged  as  set  forth. 
83.  Lamps;  Justus  R.  Loomis,  Winsted,  Connecticut. 

Claim— The  arrangement  of  the  cylindrical  corrugated  skirting,  perfofiatted  tnbea,  adQnatable  radiating 
wires,  in  the  manner  described. 
31.  Srovu;  Edward  M.  Manlgle,  Philadelphia,  Pennsylvania. 

Clain>— The  arrangement  of  the  series  of  distinct  or  uncommnnlcatlng  hollow  open  air  chambera,or  their 
equivalents,  in  combination  with  the  cross-piece  of  the  top  plate  of  a  cooking  stove,  in  the  manner  described, 
and  this  I  claim  whether  the  said  cross-piece  be  either  movable  or  stationary  in  the  said  top  plate. 
35.  Mackiki  for  Wnu50  ths  Jointb  or  Clothx8-pins;  Alvin  C.  Mason,  Springfield,  Vermont. 

Claim — ^Ist,  The  intermittently  rotating  pliera.  In  connexion  with  a  clamping  device  formed  of  the  Jaws, 
reoesn,  and  lever,  or  their  equivalents,  and  shears,  arranged  to  operate  as  set  forth.  2d,  In  combination  with 
the  pliera  and  shean,  aud  clamping  device,  the  sliding  forks,  arrangi^  for  joint  operation.  3d,  The  particular 
manner  of  opening  and  closing  the  pliers,  and  operating  the  arbora,  to  wit:  by  means  of  the  sliding  cones  in 
ooonoxlon  with  the  springs  and  permanent  bosses  on  the  arbors,  wheroby  the  Jaws  of  the  pliera  are  opened 
and  closed,  and  the  arbon  shifted  by  a  very  simple  mechanism. 
88.  Braub  for  RAiuwAn  Gars;  Thomas  J.  Mead,  Port  Byron,  New  Tork. 

Claim— The  combined  use  of  the  U'Shaped  yoke,  the  brake  bar,  and  the  short  brake  blocks,  fiv  the  pu^ 
pose  of  adapting  the  brake  to  a  simple  lever  that  acts  directly  upon  It. 
37.  Hachihb  roR  BRKnora  Waoov-tiri;  Wm.  and  Isaac  H.  Hoeher,  Greene,  New  Tork. 

Claim— The  clutch  or  clasp  to  hold  the  end  of  the  bar,  in  combination  with  the  former  being  made  three* 
fborths  of  the  circle,  and  the  arrangement  of  the  lever,  for  operating  as  specified. 
88.  Trukks;  Jacob  Parker,  St.  Louis,  Missouri. 

Claim— 1st,  Forming  the  lid  of  the  trunk  In  the  shape  of  a  seml-cyllnder,  as  specified.  Sd,  The  imper- 
-vkms  box  or  sponge^MriTer,  arranged  in  the  tray  as  deecribed.  3d,  The  peculiar  formation  of  the  division 
boards,  in  snch  manner  that  they  will  come  down  on  to  the  rim  of  a  gentleman's  lut,  placed  in  the  middlo 
hat  box. 

39.  BR8  for  Gtmnni  Wasbxrs;  Henry  Pennle,  Bnflhlo,  New  Tork. 

Claim— 1st,  The  arrangement  of  the  cntten  upon  the  ends  of  the  sliding  bars,  and  at  right  angles  thereto; 
the  said  sliding  ban  passing  through  a  mortise  in  the  shank  and  lying  parallel  with  each  other,  and  one  above 
the  other,  so  that  the  cuttere  will  work  upon  the  same  side  of  the  ccntnvpoint.  2d,  The  recess  msde  In  the 
lower  end  of  the  shank,  so  as  to  allow  the  inner  cutter  to  slide  close  up  to  the  polnt^  and  thereby  adapt  the 
JjMtrament  to  cutting  very  small  washera. 

40.  Facckt  ;  James  Powell,  Cincinnati,  Ohio. 

Claim— The  elastic  annular  valve  seat  and  sliding  collar,  In  the  described  combination  with  an  adjustable 
ping  valve  of  hard  metal. 

41.  Construction  or  Shxet-m ktal  CorriNS ;  Isaac  C.  Shnler,  Amsterdam,  New  Tork. 

CUdmr-lst,  The  construction  of  a  sheetrmetal  coflSn  in  two  S4Ctions.  stiflpucd  with  fram<«  or  straps,  and^ 
In  dividing  the  coffin  Into  two  sections,  I  do  not  confine  myself  to  any  particulHr  locality  on  the  sides  fur  mak- 
ing the  joints,  but  claim  forming  the  Joint  on  the  side  of  the  wall  at  any  convenient  point  b^-tween  the  flanch 
and  the  rim,  and  concealing  th6  same  with  an  adjustable  moulding.  2d,  The  frames  lor  stiflening  the  coffin, 
and  also  the  scrolled  rim  or  Joint. 

42.  Stotrb;  David  G.  Staflbrd,  Syracnse,  New  Tork. 

Claim— The  oombinatlou  of  a  self-regulating  valve  applied  to  the  smoke-pipe  of  coal  stoves,  and  operating 
as  set  forth,  with  an  air-flne  snrronnding  the  flre-bok,  as  described. 

43.  Gratis;  Joseph  Tiben,  St.  Lonis,  Missouri. 

Claim— Arranging  the  acljnstable  fhrnace  beck  In  the  flimaoe  place,  and  constmcting  the  seme  as  set 
ftyrth. 

44.  Joinxr's  Clajcp;  William  S.  Todd,  Mec^nicsville,  Iowa. 

Claim— The  oomblnRtion  of  the  a4)ustable  lever  with  the  frame  and  sliding  block,  arranged  in  the  man« 
n0r  set  forth. 
46.  OoNSTRDGTloN  ov  Cani  Jdici  Boxib;  Louis  Tregre,  Parish  of  St.  John  the  Baptist,  Lonisiana. 

Claim— The  method  of  separating  the  purefit>m  the  Impure  parts  of  the  Jnlce,  when  the  latter  has  settled 
to  the  bottom  of  the  box,  so  that  the  pure  parts  can  be  drawn  off  without  disturbing  the  impure,  by  dividing 
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tho  one  from  the  other  by  neans  of  a  movable  paitition  valre,  or  ita  equivalent,  arranfed  within  the  hax,  m 
doacribed. 

46.  Hot  An  Rwixstxe  ;  £.  A.  Tattle,  Brooklyn,  New  York. 

Claim — ^The  arrangement  and  combination  with  the  leavea  of  the  roUer,  having  ita  aiEia  movaUa  and 
traveling  on  a  abelt;  with  or  without  springa,  aa  deacribed. 

47.  Mode  or  OrauriNa  the  Fixoeks  of  Printino  Presses  ;  Stephen  D.  Tncker,  Assignor  to  R  M .,  R.,  aad  P. 

8.  Hoe,  City  of  New  York. 
Claim— Operating  the  flnger-ehaft  by  means  of  a  grooved  disc  attached  thereto,  and  the  roller  attadied 
to  a  plate  or  proper  support,  so  as  tu  be  ruapcctively  witbia  and  without  tho  path  of  rotation  of  the  flagv- 
ahaft 

48.  Peixtinq  PKI88B8;  Lemuel  T.  Wella,  Cincinnati,  Ohio. 

Claim— In  the  described  combination  with  stationary  buttments  on  the  ways,  I  claim  the  attndmeat  ta 
the  bed  of  a  closed  cylinder,  its  piston  having  a  stroke  relatively  Ifss  than  tliat  of  the  bed,  amd  acting  to  siaa* 
ultanuously  ooudenso  and  rarify  the  air  at  altcrnat'ly  opixMUte  ends  of  the  cylinder,  aa  aet  forth. 

49.  Opivino  Valves  to  Extuiocish  Fire;  S.  H.  Wilder,  Grinnell,  Iowa. 

Claim — ^The  arrangement  of  a  reservoir,  or  other  meiins  of  producing  presaura,  oombloed  with  a  ijiIbb 
of  tubes,  cross  tubes,  and  valve  sbails,  with  valvee  and  stopcocks,  arrangtni  aa  described,  when  used  aa  a  means 
of  operating  upon  a  cyliuder  and  piston,  or  a  water  wIim*!,  for  the  purpose  of  starting  and  afterwarda  atoppiag 
the  wheel  or  engine  without  the  intervention  of  any  peroon  than  the  one  who  discovers  the  fire.  Also,  tbs 
USH  of  gear  wheels,  rack  bar,  and  blank  wheel,  or  tlidr  equivalents,  arranged  to  move  the  gate  of  a  water 
wheel  out  and  in  alternately  by  a  repetition  of  the  aanie  motion. 

60.  Appakatus  for  WATERiifa  Ain>  SwKBPiifa  Raxlwatb;  Wm.  C.  AUlaon,  Asdgnor  to  aslf  and  John  Xvphy, 
Philadelphia,  Ponusylvania. 

Claim— 1st,  The  horiaontal  perforated  pipe  and  the  swing  pipes,  in  combination  wltti  a  tni^  haviag 
wheels  adapted  to  the  rails  of  a  passenger  railway,  the  said  truck  carrying  a  tank, and  the  aaid  awing  pipss 
being  arranged  and  operatad  by  the  devices  descrilied,  or  tbeir  equivalents.  2d,  The  oombination  of  tbs  ad- 
Justable  revolving  brushes  with  the  truck,  arranged  in  re9i>ect  to  the  mils,  as  specified.  3d,  In  oomfainatk« 
with  the  brushes,  any  convenient  numl>er  of  projections,  revolving  simnltaneoualy  with  the  aaid  bmshai^sBd 
ao  arranged  in  respect  to  the  rails  as  to  clean  the  grooves  or  comers  of  the  treada  ftom  all  obctmctiona 
6L  Fee]>-water  Apparatus  for  Steam  Uoilbrs  ;  Wm.  Barnes,  Assignor  to  Philo  B.  Stewart,  Troj,  R.  TtA. 

Claim— 1st,  In  combination  with  a  steam  boiler  and  a  close  chamber,  placed  higher  than,  or  at  tihe  aaaa 
height  as,  the  steam  boiler,  and  having  ooramnnication  therewith  by  a  steam  passage  and  a  water  pasmga^ 
each  provided  with  a  stop-cock  or  valve,  a  close  receiver  located  lower  than  the  boiler,  and  having  a  sMaa 
passage  from  the  boiler  and  a  water  passage  Into  the  chamber  for  use  in  raising  water  frtmi  a  phue  lower  tea^ 
and  introducing  it  Into,  tho  boiler  while  the  boiler  is  charged  with  steam.  2d,  In  eombinatioB  with  the  aiattv 
above  claimed,  making  the  receiver  in  two  parts,  with  the  steam  pipe  from  ths  holler  and  the  cold  water  aap* 
idy  pilM,  both  entering  one  part,  and  the  hot  water  supply  pipe  entering,  and  a  water  pipe  to  the  dnahsi^ 
leaving  the  other  part,  and  with  the  two  parte  of  the  reoelver  oonneoted  together  by  a  pamaga,  aa  ast  tath. 
§X  Mora  OP  Appltiko  Power  to  M AOHmaT;  Detoctos  DnrJby,  Fort  Seneoa,  Aislgnflr  to  aeli;  L.  A.  Ijo^Mi 
H.  P.  Tyler,  Clarksfleld,  Ohio. 

Claim— The  combination  of  the  treadie  levan,  anna,  and  sprtngi^  with  the  groovad  wheel  and  ^ahig 
bracea,  operating  aa  described. 

fiS.  CoHPouiTD  iLLinoNATiNO  WtviD ;  N.  A.  Dyer,  Medford,  and  J.  F.  Aagnatna,  Boatoi^  Maai,  Aw%nina  to 
Joseph  G.  Tucker,  Brookline,  New  Hampshire. 

Claim— The  combination  of  ingredients,  for  the  purpose  aet  Ibrth,  and  esannfially  in  the  pn^MitiosBi  da* 
■cribed. 

64.  PRivrnro  Pressib  for  AsDRBsniro  Newspapirb,  A&;  Oeorge  Henderson,  Andgnnr  to  self  and  Geoica 
Hutehison,  Alleghany,  Pennsylvania. 

Claim— 1st,  The  combination  and  arrangement  of  the  guide  table  and  pulley,  the  pi eea  wheel,  the  oan< 
^yhMC  pulley,  and  inking  rollers,  with  type  frame  and  the  open  hopper,  arran^  in  the  manner  T^-^fH* 
2d,  The  use  of  the  open  hopper,  constructed  as  described.    3d,  The  use  of  the  pins,  or  their  equivalent  on  &a 
type  frame,  for  the  purpoee  of  carrying  forward  the  papers. 
66.  fVATCBis;  Charles  B.  Jaoot,  Assignor  to  Saltaman,  Jaoot  A  Co.,  City  of  New  York. 

Claim— Ist,  Constructing  the  bridge  or  plate  with  the  curve  and  index,  for  the  puTpoaea  apeeifted.  S^ 
Ocmstructing  the  bridge  plate  separately  from,  but  screwed  to,  tlie  three-quarter  plate, lor  giving  aoecaa  totfas 
oantre,  second,  and  third  wheels,  without  removing  said  three-quarter  plate.  8d,  Attaching  the  three^nartfr 
plate  to  the  dial  plate,  by  riveting  the  columns  to  tho  plate  and  Inserting  the  screws  at  the  dial  plate,  tor  ths 
purposes  set  forth.  4th,  Constructing  the  click  spring,  aa  specified,  for  preventing  the  ratchet  teeth  fnam 
broken. 

66.  Stoves;  John  Hartino,  Assignor  to  D.  Stuart  and  Richard  Peterson,  Philadelphia,  Penn^lrania. 

Claim— The  division  plate,  l,  with  Ite  damper,  the  plate,  k,  with  ito  openlnga,  and  the  casing  mtA  Hi 
wings,  arranged  in  respect  to  each  other  and  to  the  outer  casing  and  flre-pot,  as  set  fbrth. j 

67.  FoRaHO  Pump;  Robert  Poole,  Assignor  to  self  and  German  H.  Hunt,  Baltimore^  Maryland. 
Claim— Enlarging  the  areas  of  the  inlet  and  exit  openings,  where  th^  connect  with  the  pomp  c 

by  meana  of  the  swells,  In  the  manner  set  forth. 

68.  Pistons  of  Pumps;  Robert  Puole,  Assignor  to  self  and  Oerman  H.  Hant,  Baltimore,  Marytaad. 

Claim — A  valve  made  of  flexible  material  hung  looaely  upon  the  platen  rod,  and  having  Ibr  ito  I  ^^^ 
the  roond  edged  wings  of  the  nut  by  which  It  is  fkstonod  to  the  piston.  In  the  manner  described.  Alms  >■ 
combination  with  a  flexible  valve  and  winged  screw-nut,  a  piston  constructed  of  ribs,  which  preeento  dmip 
edgea  to  the  water  while  they  are  flat  at  the  end,  which  oonatitntea  the  aeat  of  the  flexible  valve^  In  the  man- 
ner  deacribed. 
09.  AuTOMATio  Fan;  John  B.  Powell,  Assignor  to  self  and  O.  B.  Frick,  Philadelphia,  Fsnn^ylvaaia. 

Claim- The  spindle,  with  any  oonvenient  number  of  ccg-wheels  of  dlflbrent  sixea,  in  oomhlttatiott  wHh 
a  almllar  number  of  oog*wheels,  also  of  diffrrent  sixes,  on  the  crank  splndlO)  when  the  said  spindle  and  ito 
wheelaareranderedaiVa8table,aadareappUodto^andcomUnedwlth,  tbevoKkof  tbei  '^  ' 
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60.  Itar-FOU>nra  M  AOHims ;  Charlea  H.  Ba jmond,  Aadgnor  to  the  Pecksmiih  If  annfaetQring  Go,  Soatfaingtoo, 

Connecticat. 
Claim— The  arraogement  of  the  clamp  with  bed-pieoe  and  Iblder,  when  combined  with  rerolving  gange, 
w  that  the  width  of  the  crimp  or  fold  may  be  flrat  gauged,  and  then  that  portion  of  the  tin  oontlgnous  to  the 
part  inteqded  to  be  folded  be  flrat  firmly  clamped  and  held  fiiat,  and  then  the  fold  or  crimp  formed  thereon. 
In  the  manner  described,  all  by  one  simple  movement  oi  folder,  and  parts  in  connexion,  and  without  marring 
the  tin. 

61.  HABTtanno  Machixks  ;  O.  W.  Richardson  and  Robert  GloTer,  Aasignorv  to  selves,  J.  B.  Williama,  and  W. 

A.  Horrell,  Gray  ville,  Illinois. 
Claim — ^The  cams,  cast  in  sections  of  one  or  more,  and  secnred  to  the  driving  wheel  by  means  of  a  bolt  or 
screw  and  flancli,  in  the  manner  described. 

62.  MAOBiins  roB  Breaking  Stonxs  fok  Tu&vpiu  Roads,  Ac;  Ives  Soorille,  Assignor  to  self  and  W.  H.  Sco- 

ville,  Chicago,  Illinois. 
Claim— The  arrangement  of  the  funnel-shaped  hopper,  constructed  9a  described,  with  the  two  vertical 
flinders,  as  described,  for  the  purpose  of  breaking  stones  for  ballasting  railroads  and  Macadamiaing  streets, 
turnpikes,  Ao. 
08l  Gas  Bmurnta;  Daniel  H.  SoUiday,  Philadelphia,  FennsyWania,  Asdgnor  to  Edward  H.  Ashcroft,  Boston, 


Claim— The  application  of  the  conical  or  chambered  burner  to  the  main  burner,  in  manner  set  forth. 
4M.  BlAcem  tor  Madito  Papis-boxkb  ;  Silas  B.  Terry,  Assignor  to  SiJaa  B.  Terry,  Jr.,  Terrysville,  Conn. 

Claim— 1st,  The  pressure  roller,  in  connexion  with  the  rotating  clamp  formed  of  the  head  and  disc,  ar> 
Tunged  as  set  forth.  2d,  In  combination  with  the  pressure  roller,  head,  and  disc,  the  ring  or  band  provided 
with  the  pins  or  stripes,  the  socket  provided  with  the  screws  or  pins,  and  the  guide  plate,  arranged  as  doscribed. 
8d,  The  arrangement  of  the  pressure  lever  and  sliding  mandreu,  for  the  purpose  specillpd.  4th,  The  employ- 
Btent  or  use  of  the  folding  device  formed  of  the  plate  provided  with  the  ledge,  and  the  pivoted  bar,  when  said 
Jblding  device  is  used  in  connexion  with  the  pressure  roller,  rotating  head,  and  disc 
66.  Skuroii  Skirts;  Joseph  Wesley,  Assignor  to  Joseph  B.  Wesley,  Providence^  Rhode  Island. 

Claim— A  skirt  having  its  hoops  supported  by  tapes  or  straps,  which  are  rendered  adhedve  by  the  appU- 
cation  of  eaoatehouc  or  gatta  percha,  in  the  manner  described. 

8XPTJEMBSB18. 

66.  Sa9«l»vrub;  Heniy  Adams,  City  of  Ne%r  York. 

Claim— A  tree  Ibr  side  or  ladies'  saddles,  eonstrneted  by  oonneetiBg  the  bars  by  a  bridge  at  the  point 
specified,  and  with  an  open  space  between  the  front  ends  of  the  ban,  at  their  Junction  with  the  horns. 

67.  Rails  for  Railroam  ;  George  8.  Avery,  Gross  River,  New  York. 

daim— An  improvement  In  railroad  iron  bars  or  rails  b^n  ofbet  or  bend,  made  in  one  «nd  of  the  rails, 
sumI  the  lapping  on  of  the  other  end  of  the  rails,  and  inserting  a  key  between  them  at  the  lap^  and  riveting 
«r  bolting  them  together. 
08.  ItaxoHDie  PLOueBs;  0.  S.  Bartlett,  Romulns,  New  York. 

Claim— The  combination  of  the  arms,  brace,  rods,  and  blocks,  as  set  fortlu    Also^  the  mode  of  attaching 
ffiA  acyasling  the  shares  by  means  of  the  packing  blocks,  in  combination  with  the  bolts  and  arms,  in  the 
jnaoaer  specified. 
60.  SiRAW-ouTXiBS;  A.  P.  Blunk,  Indianapolis,  Indiana. 

Claim— A  straw-cutter,  constructed  with  angular  knives,  sms,  wheel,  foed  rollers,  slides^  epilnglSy  band, 
paSJan  and  ettUess  belt,  arnmged  to  operate  as  described. 

70.  Wnmow-BASH  Pastbitibs;  S.  K.  Breckenridge,  West  Bleriden,  Connecticnt 

Claim— The  employment  or  use  of  two  cams,  placed  on  a  common  arbor,  with  a  spring  applied  to  them 
and  a  lever  fitted  wltUn  a  frame(  and  arranged  to  operate  as  set  forth. 

71.  Skxd  Plaiuxrs  ;  Z.  B.  Brown  and  3L  C.  Godard,  Granby,  Connecticut 

Claim— The  arrangement  and  combination  of  the  carrier  and  stamping  wheels,  cams  and  marker  device, 
upon  the  wheel,  the  reciprocal  levers,  seed  slides  or  valves,  hoppers,  drill  tonnan,  and  ouvering  shares,  ia  the 
manner  described. 

72.  Biwnro  MACHXifxa;  J.  8.  Bnell,  BuJfiJo^  l^ew  York. 

Claim— 1st,  In  combination  with  the  stationary  corrugated  snrfiioe,  the  corrugated  lboti>Ieoe,  constructed 
mm  wet  forth.  2d,  In  combination  with  the  needle  or  ito  thread,  the  conical  spool  and  guide,  for  causing  tb^ 
■lack  In  the  thread  to  form  the  loop,  and  holding  said  loop  firom  turning  until  seised  by  the  looper. 

73.  Sod  Drilu;  Stephen  Burrows,  Lima,  Wisconsin. 

Qaim— The  employnsent  of  a  grooved  ring  fitted  on  the  axle  or  shaft  of  a  seed  drill,  In  combination  with 
fhe  peculiarly  oonstructed  tube,  leading  fh>m  the  helper  into  the  groove  of  the  ring. 

74.  0BUB3r;  WUliam  Campbell,  Waterloo^  Pennsylvania. 
Glaitt— Ihs  perforated  and  hinged  floats,  as  an  improvement  in  the  eonstmctiOii  of  daiheivhesds  fifr 


76.  Exnuots  or  PRun;  Rosanna  Osipenter,  Medford^  Massachnsetts. 
Claim— The  described  extract  of  fruit,  prepared  In  the  noanaer  specified. 

TUt.  Hamimoub  m  GBroiso  Anus,  Ac. ;  R.  P.  Clark,  Johnstown,  New  York. 

Claim— The  described  bnproved  hand-mill  for  household  nse,in  reducing  apples,  potatoes,  and  other  frnits 
and  roots  to  pomice— the  teeth  of  the  combined  cylinder  and  a(Uustable  yielding  concave  being  formed  and 
arsaaaed  la  the  particalar  manner  set  forth. 

77,  PAflTXSDio  FOB  Shib*  Stots;  Bam€«  CUyton,  Philadelphia,  Pennsylvania. 

Claim— The  hollow  sUdIng  ease  and  spring,  in  combination  with  ths  Ue  or  post  and  the  bar,  arranged  to 
operafis  toaetbsr  in  the  manner  set  forth. 
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78.  Wab  Vmcm;  P.  S.  Cllnger,  Gonestoga  Centre,  PennvylTanla. 

Claim— The  combination  of  the  pin  witli  the  ratchet  in  connexion  with  the  mortiMd  porta  and  tbahooked 
wiiee,  arranged  as  dfacribed. 

79.  Gorrox  Seed  Plartkrb;  T.  T.  and  H.  W.  8.  Collier,  Lavemfa  Texaa. 

Claim— The  arrangi'mrnt  and  eombinntlon  of  the  distributor  and  the  atizrer,  conBtmcted  as  deKrihed, 
to  operate  in  combination  with  the  packing  wheel. 

80.  Sights  for  Fire  Arms  ;  Henry  W.  Colvln,  Pendleton  County,  Kentucky. 

Claim— The  semi-circular  form  of  the  fore-sirht  ^ith  its  range-piece  or  bead  and  shades,  and  trlasgalar 
form  of  the  hind-sight  with  it4  needle  or  range  and  shades,  substantially  as  described,  and  for  tbe  piarposB  sat 
fbrth. 

81.  BoTART  Harrows;  George  Cook,  Paris,  Illinois. 

CliUm— The  arrangement  of  tbe  teeth,  placed  eceentrioally  on  triangular  fhunes  which  rotats  on  oUlqv 
piTOta,  as  specified. 

82.  Copra»-POT8;  Soltxnon  Crowell,  Jr.,  Palmyra,  New  York. 

Claim— The  combination  of  the  perforated  difnising  chamber,  haring  a  tight  conical  bottom,  with  Os 
eonoRntric  perforated  digestt^r,  whereby  the  coffee  is  exposed  in  a  thin  layer  of  oeaiiy  vnilbnn  thicknea^  to 
the  water  percolating  nearly  uniformly  through  all  parts. 

83.  Brakbs  for  Railroad  €ab0;  Henry  Davis,  Baltimore,  Maryland. 

Claim— Increasing  the  fHctionul  action  of  thn  car  brakes  upon  the  peripheries  of  car  wheaila,  by  tbel*' 
troduction  of  sand,  or  its  equivalent,  between  the  frictioual  surftcee,  at  the  nme  that  the  brakes  are  bra^lit 
in  contact  with  the  car  whecis. 

84.  PiAMO-roRYi  Acnoxs;  Darid  Decker,  City  of  New  York. 

Claim— 1st,  Attaching  the  relieving  Jacks  and  regulating  screw  directly  to  ths  key,  or  to  boom  psrt  ev- 
ried  by  the  key,  so  that  the  repeating  lever  shall  govern  the  action  of  the  relieving  jack,  by  op  thnmgh  ths 
said  regulating  screw,  whi)tki>r  confitnictcd  in  this  precise  manner  or  in  an  equivalent.  2d,  Tbe  gniofe»ia 
combination  with  the  tongue,  pin,  or  equivalent,  for  the  purpose  of  keeping  the  lifting-ja^  in  ita  proper 
position  in  relation  to  the  re))eatlng  lever,  and  for  preventing  any  binding  or  sticking  of  mid  repealing  lew 
and  lifting-Jack.  3d,  So  arranging  the  at^jnAtable  piece  and  repeating  lover,  both  or  either  of  ihm,  so  ttal 
their  regulating  screws,  l)oth  or  either  of  them,  fihall  be  at  or  near  the  end  next  toward  the  front  of  ths  fccTi 
in  front  of  the  hammer  rail,  for  the  purpose  of  being  thus  conveniently  placed  for  regolatiqg. 

85.  Prison  Lock  ;  Sylvanus  A.  Denio,  Boston,  Massachusetts. 

Claim — The  lock  or  part  b,  with  its  parts,  c  e  i  and  k,  arranged  with  each  other,  as  described,  to  won, 
hold,  and  lock  the  bolt,  k,in  door,  l,  when  combined,  positioned,  and  secured  with  lock,h,  which  in  turn  kwki 
the  shaft,  all  by  turning  a  single  knob— all  the  parts  being  constructed  and  operated  in  the  peculiar  maniaT 
described. 

86.  Bkrlb  for  Boors  amd^hoxs;  Simeon  Dodge,  Jr.,  and  Beqjamin  Potter,  Jr.,  Marblehead,  MnssachnseCtL 
Claim— A  heel  haying  a  concave  seat  and  a  flat  tread,  with  its  rises  united  by  cement. 

87.  SwiTCH-«TANi>  FOR  RAILROADS ;  Thomss  DoQgherty,  Maoon,  Georgia. 

Claim— The  comUnation  of  eccentric  with  the  ptn,  c,  throuj^  lever  to  bar,  for  the  pwpose  of  lodd^g  wtd 
unlocking  the  main  pin,  a,  to  and  from  notches,  M  M  ■. 

88.  Paccst  ;  Eugene  Ducfaamp,  St.  Martinsville,  Louisiana. 

Claim — The  arrangement  and  combination  of  the  oblique  slot,  handle,  stem,  and  tube,  so  that  on  twnlBg 
the  handle,  the  stem  will  rise  and  foil  with  a  spiral  or  screw  movement,  thus  insuring  ease  of  openlisn  sod 
tightness  of  packing. 

89.  Filtrr;  £ugene  Duchamp,  St.  Martinsville,  Louisiana. 

Claim—The  employment  of  fine  spun  glass,  arranged  In  the  manner  set  forth,  in  oonblttatloa  wKh  ttt 
reservoir,  fioating  valve  chamber,  and  pure  water  chamber. 
W.  Apparatus  for  Hxatixq  Watbr;  Eugene  Daehamp,  St.  Martinsville,  T<nn1siana. 

Claim- The  combination  and  arrangement  with  the  flilse  bottom  and  tank,  of  the  perfofuted  easing^  to 
chamber,  draft-pipe,  and  smoke-pipe,  as  described. 

(This  invention  consists  in  placing  within  a  cylinder  or  outer  casing,  perforated  at  the  top  and  bottom,  s 
funailer  cylinder,  which  latter  serves  as  a  fire  chamber;  these  are  placed  in  the  centre  of  a  tub  tiavfng  a  him 
bottom,  so' that  when  the  water,  clothes,  and  soap  are  put  around  tlie  boiler  in  the  tub,  and  a  fire  madein1k« 
inner  chamber,  a  constant  rotaiy  current  of  the  water  in  the  tub  will  be  obtained,  and  the  dirt  cazried  to  tla 
bottom  of  the  tub.] 

91.  Mop-hzad;  John  Faslg,  West  Salem,  Ohio. 

Claim— The  eonstmction  of  a  mop-head,  conristing  of  the  piece  witli  the  slot  and  hole^  in  ffWiWnrtiBn 
with  ths  rod  and  notches,  screw  and  nut,  arranged  as  set  forth. 

92.  HARinsB;  Jacob  Fassnacht,  New  MiUtown,  Pennsylvania. 

Claim— The  device  of  combining  the  hip^trap  and  breech  band  in  one  continnoiis  |deoe  for  each  hdf, 
united  at  B  B  to  form  the  breeching. 

93.  Hz»iuDUG  Oil  Prbbos;  William  B.  Fee^  Cincinnati,  Ohio. 

Claim— 1st,  The  peculiar  construction  of  the  dies  and  followers,  having  the  grooves  and  oon^nlts,  and 
also  the  oil  passages,  to  facilitate  the  expression  of  oil.  8d,  The  solid  truss,  when  made  a  part  of  the  |ir— ^ 
and  woriied  by  means  of  the  rack  and  pinion.    Sd,  The  hinged  hoop  for  charging  tbe  press. 

94.  CULTTVATORs;  J.  H.  Frampton,  Hopewell,  Ohio. 

Claim— The  adjustable  share  standards  attaehed  to  the  pnraDel  a4|iutable  bsikv,  n  B^  vhkli  are 
to  the  beam  by  the  bars,  x  x',  arranged  as  set  forth. 
96.  Chtjrit  Dash;  Daniel  K.  France,  Congress,  Ohio. 

Olaim— The  metallic  strips  attached  to  the  oonyez  anrftce  of  the  slats,  by  slots  and  screws,  and 
in  the  manner  set  forth. 
96.  CauRM ;  C.  L.  Ollpatrick,  Saoo,  Maine. 

Claim--^rhe  combination  of  the  crank-shafts  and  stelb  with  the  top,  when  said  top  Is  proridsd  wiUi  1 
in  which  play  sUdss  through  which  the  stalls  pass. 
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On  Embroidery  hy  Machinery.*    By  George  Wallis. 

(Continued  from  page  277.) 

DisciLssion. — Mr.  Frederick  Lawrence  inquired  whether  different 
colored  silks  or  threads  were  worked  in  the  machine  at  the  same  time. 

Mr.  Wallis  replied  that  in  producing  chintz  effects,  as  many  colors 
as  might  be  necessary  could  be  used  in  different  needles,  but  in  set- 
ting the  shaded  effects,  as  shown  in  some  of  the  examples,  the  '^  trick," 
for  such  it  really  was,  of  shading  the  silk  in  dyeing  trom  light  to  dark 
had  to  be  adopted ;  and  thus  a  certain  yariety  of  effect  was  produced, 
although  this  was  not  always  of  a  very  artistic  character. 

Mr.  William  Hawes  said,  looking  at  this  paper,  not  with  the  eye 
of  a  manufacturer,  because  he  had  no  knowledge  to  enable  him  to 
form  an  opinion  upon  the  subject,  but  as  being  very  interesting  in  a 
social  point  of  view,  he  would  offer  a  few  remarks  upon  one  or  two 
matters  connected  with  the  subject.    The  first  point  which  struck  him, 
was  that  this  invention  afforded  employment  to  women.    It  was  that 
peculiar  kind  of  occupation  which,  whilst  stimulating  the  taste,  was 
capable  of  becoming  a  domestic  manufacture,  and  was,  therefore,  of 
the  greatest  benefit  to  that  class  which  stood  most  in  need  of  employ- 
ment.    This  machine  appeared  to  effect  the  important  end  of  the 
economical  working  of  a  costly  material ;  for  they  understood  from 
Mr.  Wallis  that  they  could  measure,  almost  to  the  fractional  part  of 
an  ounce,  the  quantity  of  silk  necessary  to  produce  a  certain  amount 
of  embroidery;  and,  when  that  fact  was  known,  all  temptation  to 
fraud  on  the  part  of  the  work-people  ceased ;  whereas,  in  times  past, 
when  the  silk  machines  were  employed  in  the  houses  of  the  workers, 
thej  became  a  source  of  constant  coUision  between  the  employers  and 
the  employed,  in  accounting  for  the  material  entrusted  to  them  for  the 
purposes  of  manufacture.    If  this  machine  was  capable  of  doing  cer- 
tain descriptions  of  embroidery,  as  well  as,  or  better  than,  hand  mbor, 
and  employed  persons  for  whom  employment  was  required,  and,  at 
the  '  same  time,  allowed  the  manufacturer  to  entrust  a  valuable  com- 
modity in  the  hands  of  the  work-people,  without  fear  of  fraud-— on  all 
those  grounds  it  must  be  regarded  as  a  valuable  addition  to  our  me- 
ehanieal  resources.    They  had  been  told  that  the  machine  was  not,  in 
all  eases,  capable  of  producing  such  perfect  results  as  were  obtained 
by  hand  labor ;  but  they  were  likewise  told  that  for  some  descriptions 
of  eoods  it  produced  a  better  and  cheaper  article  than  hand  labor 
could  supply.    These  were  points  which  he  thought  were  especially 
deserving  the  attention  of  the  Societjr ;  and  he  considered  that  ther 
were  very  much  indebted  to  Mr.  Wallis  for  the  clear  manner  in  which 
he  had  put  before  them  the  benefits  which  manufacturers  (md  the  pub- 
lic might  derive  from  machines  of  this  kind. 

Mr.  Davu)  Chadwick  said,  although  not  connected  with  this  branch 
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of  mannfactnre,  he  wished  to  call  the  attention  of  Mr.  Wallis  to  an 
omission  in  his  paper.  He  did  not  hear  that  any  mention  was  made 
of  a  gentleman  in  Lancashire  who  had  devoted  a  great  deal  of  atten- 
tion to  embroidery — Mr.  Gilbert  French,  of  Bolton.  He  had  risited 
the  works  of  that  gentleman,  and  had  noticed  the  large  number  of  fe- 
males who  were  employed  upon  this  beautiful  work,  and  he  had  seen 
specimens  of  embroidery  which,  to  his  eye,  were  more  beautiful  and 
elaborate  than  those  exhibited  that  evening.  Although,  as  a  Man- 
chester man,  he  felt  proud  of  the  honorable  mention  that  had  been 
made  of  Mr.  Houldsworth,  yet  he  thought  it  would  have  been  well  if 
Mr.  Wallis  had  brought  forward  some  specimens  of  hand  labor  in  this 
branch  of  art,  produced  by  first-class  workers  of  the  present  day,  so 
as  to  compare  them  with  the  best  productions  of  machine  embroidery. 
As  one  of  the  public  he  thought  Mr.  Wallis's  paper  was  somewhat  de- 
fective in  some  portion  of  its  statistics.  He  had  given  them  minute 
particulars  of  the  process  by  which  the  work  was  effected,  but  he  had 
not  given  any  comparison  of  the. cost  of  producing  these  beautiful 
articles  by  machinery  as  compared  with  that  of  hand  labor.  To  the 
public  generally  it  was  a  matter  of  little  importance  by  what  means  a 
particular  article  was  produced ;  they  were  only  interested  in  the  econ- 
omy of  the  production.  Those  who  purchased  these  fabrics  were  as- 
tonished at  the  price  at  which  beautiful  table  covers  could  now  be 
obtained,  as  compared  with  the  cost  of  similar  articles  ten  or  fifteen 
years  ago.  He  should  be  glad  to  hear  from  Mr.  Wallis,  if  he  was  able 
to  furnish  it,  a  comparative  statement  of  the  cost  of  producing  these 
articles  by  hand  labor  and  by  machinery.  During  his  (Mr.  Chad- 
wick's)  visit  to  Mr.  French's  establishment,  he  was  informed  that  that 
gentleman  supplied  hand-worked  patterns  of  embroidery  of  the  most 
costly  description,  not  only  jto  every  part  of  England,  but  almost  to 
every  part  of  Europe,  and  that  he  found,  notwithstanding  the  increas- 
ing production  of  machinery,  the  demand  for  hand  embroidery  work 
had  been  constantly  advancing. 

Mr.  Wallis  said  he  feared  that  Mr.  Hawes  had  misunderstood  his 
remarks  as  to  the  increase  of  domestic  employment  occasioned  by  the 
stimulated  production  of  embroidery  in  1847-8.  The  machines  could 
never  be  brought  into  use  in  the  houses  of  the  workers  like  the  sewine 
machines,  as  they  were  of  too  cumbrous  and  costly  a  character.  aS 
that  was  meant  in  this  direction  was  to  call  attention  to  the  fact  that 
the  demand  for  hand  labor  was  increased  by  the  action  of  the  machines 
in  cheapening  production  and  thus  stimulating  demand. 

Mr.  Uawes  said  he  had  merely  quoted  from  the  paper  itself,  which 
stated,  *'  so  far  from  interfering  with  the  hand  labor,  it  is  a  fact  that, 
in  1849,  there  were  in  London  alone  some  2000  persons  obtaining 
their  living  from  embroidery  who  had  never  done  so  before,  and  in 
Scotland  and  the  north  of  Ireland  some  thousands  of  females  were 
employed  in  this  industry,  not  in  large  factories,  but  in  their  own 
houses." 

Mr.  Wallis  continued — With  respect  to  Mr.  D.  Chadwick'a  re- 
markSy  it  happened  that  Mr.  Ghadwick  was  a  statist,  and  he  (Mr.  Wal- 
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lis)  an  artist ;  both  Btndied  figures,  but  they  were  of  a  different  kind. 
He  had  great  respect  for  figures  in  arithmetic,  and  no  doubt  it  would 
have  added  to  any  value  there  might  be  in  his  paper  if  some  compa- 
rative statement  could  have  been  made  as  to  the  cost  of  production  in 
certain  classes  of  work  by  machine  and  hand  embroidery.  It  hap- 
pened, however,  that  one  or  two  articles  would  be  no  test  whatever 
for  any  other  article,  as  each  would  have  to  be  judged  of  by  the  quan- 
tity of  work  in  each  under  the  precise  conditions  of  its  production, 
for,  as  shown  in  the  paper,  economy  in  machine  embroidery  depended 
upon  the  greatest  use  of  the  needles,  and  adaptation  of  the  pattern  to 
length  of  thread,  &c.  With  respect  to  the  excellent  productions  of 
Mr.  Gilbert  French,  of  Bolton,  he  (Mr.  Wallis)  thought  he  had  care- 
fully guarded  himself  from  misapprehension  when  he  stated  that  his 
subject  was  commercial  and  not  artistic  embroidery ;  besides,  he  had 
illustrated  by  a  reference  to  certain  examples,  the  fact  that  the  ma- 
chine could  not  produce  large  and  massive  patterns  of  an  exceptional 
character  with  the  same  economy  as  small  repeats ;  nor  did  he  believe 
that,  on  the  whole,  the  larger  works  would  possess  the  artistic  quali- 
ties of  good  hand  embroidery.  His  object  had  not  been  comparison, 
but  a  simple  statement  of  what  the  embroidery  machines  could  do. 

Mr.  G.  F.  Wilson,  F.  R.  S.,  said  there  was  one  point  of  great  in- 
terest mentioned  in  the  paper,  which  had  a  particular  bearing  upon 
the  matter  which  they  were  all  so  anxiously  discussing — namely,  the 
great  Exhibition  of  1851.  It  had  been  shown  that  this  machine  had 
been  first  brought  out  at  the  national  exposition  of  products  at  Paris, 
which  was  another  fact  added  to  the  many  that  had  already  appeared 
in  the  Journal  of  the  Society  in  connexion  with  exhibitions. 

The  Chairman  remarked  that  it  would  be  clear  to  all  present  that 
when  Mr.  Wallis  undertook  to  read  this  paper,  he  entered  upon  a  diffi- 
culty. When  he  (the  Chairman)  first  heard  the  announcement  of  this 
paper,  he  could  not  conceive  how  Mr.  Wallis  could  make  them  com- 
prehend the  subject  without  a  machine  to  illustrate  it.  But  they  must 
all  admit  that  he  had  explained  it  well,  and  that  they  now  really  un- 
derstood how  embroidery  by  machine  was  accomplished.  With  regard 
to  the  statistics  of  economy  by  this  process,  which  had  been  asked  for 
by  Mr.  Chadwick,  they  would  understand  that  in  a  certain  class  of 
goods  the  economy  was  twenty  times  as  great  as  in  others.  Some  6f 
these  machines  would  carry  100  of  these  needles  in  one  length,  and 
work  two  frames  at  the  same  time— working  200  needles  in  a  simul- 
taneous operation.  It  appeared  that  a  machine  of  this  description  re- 
quired the  attendance  of  one  person  to  work  the  pantagraph  point, 
four  girls  to  move  the  frame,  and  three  others  to  thread  the  needles. 
Thus,  they  had  200  needles  at  work  with  the  labor  of  8  persons,  which 
made  a  proportion  of  25  needles  to  1.  In  some  cases  there  would  be  no 
economy  at  all  in  the  use  of  the  machines ;  but  it  was  in  such  articles  as 
table  covers  and  embroidered  cloths  that  the  economy  of  the  machines 
was  most  apparent.  In  the  embroidery  of  one  of  the  table  covers  exhi- 
bited, they  would  probably  have  two  rows  of  96  needles  each  at  work, 
and  from  the  length  of  the  frame  they  could  work  two  covers  at  once; 
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.and,  at  the  same  time,  the  mantifacturer  had  the  satisfaction  of  know- 
ing that  he  coald  not  be  robbed  of  his  silk,  as  they  could  calculate 
almost  to  a  drachm  what  quantity  of  silk  was  consumed  in  working  a 

E articular  pattern.  Mr.  Wallis  did  not  go  quite  far  enough  back  in 
is  history  of  the  use  of  these  machines.  He  (the  Chairman)  remem- 
bered that  about  the  year  1834,  Mr.  Schwabe  undertook  a  yery  large 
contract  from  a  city  house  for  embroidered  merino  dresses;  he  beliered 
that  was  the  occasion  of  the  first  introd\iction  of  machine  embroidery 
for  ladies'  dresses.  He  might  observe  that  since  sewing  machines 
were  introduced  they  had  heard  very  little  about  distressed  needle- 
women, and  it  was  evident  that  the  introduction  of  the  embroidery 
machine  had  greatly  increased  the  demand  for  that  branch  of  labor. 
Machine  labor  and  hand  labor  acted  and  re-acted  upon  each  other, 
the  one  creating  a  demand  for  the  other.  He  had  now  to  propose 
that  which  he  was  sure  would  be  passed  with  acclamation,  namely,  a 
vote  of  thanks  to  Mr.  Wallis  for  his  interesting  paper. 

The  vote  of  thanks  having  been  passed, 

Mr.  Wallis  briefly  acknowledged  the  compliment. 

The  paper  was  illustrated  by  a  large  number  of  fine  specimens  of 
machine  embroidery,  lent  by  Messrs.  Houldsworth  &  Co.,  of  Manches- 
ter, as  well  as  by  several  working  diagrams  prepared  by  Mr.  Wallis. 
Messrs.  Wilson  and  Newton  exhibited  their  Boudoir  Sewing  Machine. 


Heat-ecndticting  Power  of  Allaifs.*'^ 

(Continued  from  page  190.) 

In  the  Mining  Journal  of  last  week  we  gave  so  much  of  the  paper 
by  Messrs.  Crace-Calvert  and  Richard  Johnson  as  related  to  the  con- 
ducting power  of  pure  metals,  and  now  purpose  giving  a  sketch  of  the 
remaining  portion  of  the  paper,  to  which,  from  its  elaborate  charac- 
ter, it  is  impossible  to  do  full  justice.  With  respect  to  the  influence 
of  small  amounts  of  impurities  on  the  conducting  powers  of  metals, 
they  thought  it  would  be  useful  to  ascertain  the  influence  which  1  per 
cent,  of  a  metal  exercises  when  added  to  another,  and  these  are  the 
curious  results  obtained  with  gold  and  silver : — The  conducting  power 
of  pure  gold  was  found  to  be  981,  taking  silver  at  1000,  whilst  gold 
with  1  per  cent,  of  silver  was  only  840.  Therefore  the  addition  of  1 
per  cent,  of  silver,  the  best  conductor,  to  gold  diminishes  its  conduct- 
mgpower  nearly  20  per  cent. 

They  also  examined  the  influence  of  carbon  on  the  conductibility 
of  iron,  and  they  found  the  difierence  to  be  about  18  per  cent. ;  thus 
malleable  iron  is  436 ;  steel,  397 ;  and  cast  iron,  359.  The  influence 
of  a  non-metallic  substance  on  a  metal  is  confirmed  by  the  results  ob- 
tained* Cast  copper  is  represented  by  811 ;  with  1  per  cent  of  ar- 
senic, 570 ;  with  0*5  per  cent,  of  arsenic,  669 ;  and  with  0*25  per 

*Fn>iB  iha  London  Mining  Joarnal,  No.  1232. 

fVor  the  InformiUon  of  oar  non-oh«mleal  readers— Sn  means  tin;  PK,  lead;  Sb,  antlnooy;  Bi,  hisaaatk; 
0«,«VP«;  Zn*«bM.  8n  SCunetMl  part  of  tin  comUjMd  with  8  parte  of  copper,  aad  00  OBL 
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cent,  of  arsenic,  771.  The  conduction  of  heat  by  alloys  may  be  con- 
sidered under  three  general  heads — 1.  Alloys  which  conduct  heat  in 
ratio  with  the  relative  equivalents  of  the  metals  composing  them. — 
2.  Alloys  in  which  there  is  an  excess  of  equivalents  of  the  worse  con- 
ducting metal  over  the  number  of  equivalents  of  the  better  conduc- 
tor, and  which  present  the  curious  and  unexpected  rule  that  tl^ey 
conduct  heat  as  if  they  did  not  contain  a  particle  of  the  better  con- 
ductor.— 8.  Alloys  composed  of  the  same  metals  as  the  last  class,  but 
in  which  the  number  of  eqtdvalents  of  the  better  conductor  is  greater 
than  the  number  of  equivalents  of  the  worse  conductor ;  in  this  case 
each  alloy  has  its  own  arbitrary  conducting  power;  the  conductibility 
of  such  an  alloy  gradually  increases,  and  tends  towards  that  of  the 
better  conductor  of  the  two  metals  composing  the  alloy. 

The  first  class  are  those  which  conduct  heat  in  the  ratio  of  the  con- 
ductibility of  the  metals  composing  them.  This  class  is  represented 
by  the  alloys  of  tin  and  lead  and  tin  and  zinc : — 


TIN  AND  LIAD. 

TIH  AND  ZIHO. 

Fonnala  of  the  alloys      Silveres 

1000. 

Formula  of  the  alloys      8iker8sl000. 

and  percentage.             Found. 

Gale. 

and  percenuge.             Found.   Oalc. 

5  8nx 

S73-97-I-1  Pb&=S6*03  . .  885  . 

..386 

6  Zna 

»73-43+1  Snw26-67 . .  641  . . .  673 

4  8n 

69.44     1  Pb     30-66..  381. 

..381 

4Zq 

68-86     18n     31-14  ..  674  ...  664 

3  8n 

63-01     iPb     36-99..  376. 

..372 

3Zq 

62-43     18n     37-67  ..  630  ...  661 

S8n 

6318     1  Pb     46-82..  350. 

..360 

2Zn 

68«11     1  8n     46-89.. 622...  633 

1  8n 

36*32     1  Pb     68-78  . .  230  . 

..386 

1  Zn 

85-6       1  8n     64-39..  601  ...496 

1  8n 

83-11     2Pb     77-89..  313. 

..317 

1  Zn 

21-66  . 3  8n     78  36 . .  476  . . .  4«7 

I8n 

15-91     3Pb     84-09..  311. 

..309 

1  Zn 

15-56    3  8n     84-45 ..  468  ...  461 

]  8a 

12-44     4Pb     87-66..  301. 

..304 

1  Zn 

12-14    4  8n     87-86  ..  467  ...  447 

1  8n 

10-20    6Pb     89-80..  299. 

..301 

1  Zn 

9-96    6  8n     90-06  ..  466  ...  443 

The  above  two  series  of  alloys  were  the  only  ones  which  conducted 
heat  as  above  stated,  and  from  experiments  they  believe  that  the 
metals  composing  these  alloys  are  simply  mixed^  and  not  combined 
together. 

The  study  of  the  class  of  alloys  containing  an  excess  of  the  wor9(» 
conducting  metal  being  most  interesting,  they  made  many  experiment0 
to  discover  why  the  presence  of  one  metal  completely  annihilates  the 
conducting  power  of  the  other,  especially  when  the  latter  is  the  bettor 
conductor  of  the  two.  The  following  statements  afford  an  illustra* 
lion: — 


LIUI  AVD  AHTXlCOirT* 

Formula  of  the  alloya      8ilTerai  1 000. 
and  poreentaf  e.  Found.  Calc. 


1  Pb= 

■61-61+1  8b»38*39  . 

.  190. 

.261 

1  Pb 

47-60     2  8b     63-40. 

.  186. 

.237 

1  Pb 

34-86     3  8b  '  66*14  . 

.  184. 

..226 

1  Pb 

38.63    4  8b     71-37. 

.  179. 

.219 

I  Pb 

34-80    6  8b     76-70. 

.  179. 

.3ip 

AirmCOVT  AND  UflMUTS. 

Formula  of  the  alloya     8iWeraaR  1000. 
and  percentage.  Found.  Calc. 

1  8bsB37-74+l  61:^63-36  . .  63  ...  110 
1  8b  38-36  3  Bi  76-74  . .  69  .. .  91 
18b  16*81  3Bi  83-19..  69...  83 
18b  13-17  4Bi  86-83..  47..-  77 
18b     10-83    6Bi     89*18..    48...    76 


It  will  be  perceived  that  the  alloys  of  lead  and  antimony  conduct 
heat  almost  as  if  the  square  bars  examined  were  composed  of  pure 
antimony,  for  if  lead  had  influenced  the  passage  of  heat  through  the 
bafSy  the  conducting  power  of  the  alloys  would  have  been  much  higher. 
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The  most  important  series  of  this  class  of  allojs  are  those  composed 
of  tin  and  copper.    The  results  obtained  were : — 


COFFIA  INO  TIH. 

Formula  of  the  alloja      Silver  as  1000. 

and  percentage.  Found.  Calc. 

Cus34-98+  8n8s65*02  . .  415  . . .  668 
Cu  2\'%\  S  8b  78-79  ..  481  ...  604 
C  a  16-2 1  8  8n  84  79  ..  423  ...  461 
Cu     11-86     4  8n     88*14.. 406  ...  468 


COPPIB  AHD  Tiff. 

Formula  of  the  alloys      8ilver8=  lOOOb 
and  percentage.  Pound.  Gate. 

Cus  9*73+5  8naK90*27 . .  396  . . .  459 
8n  88  21  8Ctt  61*79  .  .494  ...  670 
8n  31*73  4  Cu  68*27 ..  155  ...  666 
8a     2710    5Cn     72*90 ..  207  ...  706 


The  results  obtained  with  one  part  tin  and  four  parts  copper  were 
so  extraordinary  that  the  bar  first  prepared  was  re-melted  and  east, 
from  a  fear  that  there  might  be  in  the  mass  some  vacant  space,  or  hole, 
impeding  conduction ;  but  as  it  yielded  the  same  results  when  sub- 
mitted to  experiment,  they  decided  to  make  a  new  bar,  weighing  most 
carefully  the  metals  to  be  used,  and  also  the  bar  when  cast ;  the  loss 
being  only  0*5  per  cent.,  they  were  satisfied  that  the  bar  was  sound, 
and  still  it  gave  the  same  figures  as  the  bar  first  experimented  with, 
and,  therefore,  they  concluded  that  an  alloy  of  tin  and  copper  contain- 
ing 68  per  cent,  of  the  latter  metal,  has  a  conducting  power  five  times 
less  than  it  should  have  according  to  theory.  From  the  abore  resists, 
it  is  highly  probable  that  these  alloys  of  tin  and  copper,  and  especially 
the  three  last,  are  definite  chemical  compounds ;  for  if  they  were  mix- 
tures they  would  conduct  heat  in  ratio  to  the  equivalents  of  the  metals 
composing  them,  and  would  not  each  have  a  peculiar  and  difierent  con- 
ductibility.  These  views  were  substantiated  by  experiments  which 
they  have  made  with  square  bars,  composed  of  sectional  parts  of  cop- 
per and  tin.  These  bars  were  made  by  Mr.  Dancer,  a  very  skilful 
optician,  and  the  parts  were  soldered  together  with  tin  solder,  in  so 
thin  a  layer  that  it  did  not  occupy  a  space  of  0*25  millimetres  in  the 
five  junctions.  The  first  three  bars  they  employed  were  of  the  usual 
dimensions,  and  composed  of  cubes  of  copper  and  tin,  each  1  cub.  cent., 
arranged  in  the  following  order : — ^Bar  No.  1 — 2  cubes  tin,  3  cubes 
copper,  2  cubes  tin ;  bar  l7o.  2 — ^2  cubes  copper,  2  cubes  tin,  2  cubes 
copper ;  bar  No.  8— cubes  of  tin  and  copper  alternately.  These  bars 
conducted  heat  nearly  as  the  theoretical  results  indicate,  No.  1  giving 
541  (silver =1000),  whilst  568  was  the  theoretical  calculation ;  No.  2 
giving  575,  696  being  the  theoretical  number,  and  No.  3  giving  570 
instead  of  6S4.  The  slight  difference  being  probably  due  to  the  tin 
solder  existing  between  each  cube,  and  to  the  cubes  not  being  perfect 
in  all  their  dimensions.  They  were,  however,  not  prepared  for  the 
curious  results  obtained  with  a  bar  composed  of  two  longitudinal  bars 
of  tin,  soldered  to  two  of  copper,  and  placed  in  juxtaposition ;  for 
although  it  contained  in  100  parts  the  same  weight  of  tin  and  copper 
as  the  last  bar,  it  conducted  heat  at  quite  a  different  rate ;  in  fact, 
its  conductibility  was  the  same  as  if  the  bar  had  been  composed  en- 
tirely of  pure  copper,  and  did  not  contain  half  its  bulk  of  tin — ^this 
bar  (No.  4)  gave  829,  whilst  theoretically  it  should  only  have  given 
634.  These  mteresting  results  were  confirmed  by  having  similar  bars 
made  of  copper  and  zinc  and  copper  and  lead ;  the  former  gave.848, 
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wliilflt  731  was  calculated ;  the  latter  723,  whilst  515  was  calculated. 
They  next  had  a  bar  (No.  7)  made  in  which  there  was  the  same  relative 
weight  of  tin  and  copper,  but  in  which  the  surface  of  the  two  metals  in 
contact  was  only  one-half  of  that  in  the  bar  No.  4,  and  although  the  re- 
sults leave  some  doubt  whether  the  surfaces  have  an  action,  the  figures 
are  sufficiently  different  to  deserve  serious  consideration.  Although 
bars  4  and  7  theoretically  gave  the  same  results,  it  was  found  by  ex- 
periment that  whilst  the  former  gave  829,  the  latter  gave  but  757. 
From  their  researches  they  conclude  that  tin,  zinc,  and  lead  exercise 
a  marked  action  on  the  conductibility  of  the  copper. 

With  respect  to  alloys  in  i^hich- there  is  an  excess  of  the  good  con- 
ductor, the  peculiar  properties  of  the  four  bronze  alloys,  Sn  2  Cu, 
Sn  3  Gu,  Sn  4  Cu,  and  Sn  5  Cu,  having  already  been  mentioned,  they 
would  have  nothing  more  to  add  to  them  if  it  were  not  to  illustrate 
the  extraordinary  influence  which  tin  exercises  on  the  conductibility 
of  copper,  and  also  to  show  that  when  there  is  a  great  excess  of  a 
good  conductor  in  an  alloy  it  overcomes  the  resistance  of  the  bad  con- 
ductor, and,  in  consequence,  the  conductibility  of  such  alloys  increases 
with  the  proportion  of  the  good  conductor. 

BI8VUTH  AND  ANTIICONY. 

Formula  of  the  alloys      SiUer&s  lOOe. 

and  percentage.  Found.  Cale. 

61=62*26-1-  8b3B37*74  . .  62  ...  110 
Bi  45-21  2  8b  54-79  . .  76  ...  182 
Bl  35-48  dSb  64-52..  80...  146 
Bi  29*20  4  8b  70*80  . .  96  ...  153 
Bi    24-81     5  8b    75*19  ..  108  ...  159 

The  influence  of  excess  of  equivalents  of  lead  is  not  so  striking. 
The  alloys  of  zinc  and  copper  do  not  offer  the  distinctive  degrees  of 
conductibility  that  the  alloys  of  copper  and  tin  or  bismuth  and  anti- 
mony present ;  but  this  may  be  due  to  the  conducting  powers  of  cop- 
per and  zinc  being  within  a  few  degrees  of  each  other. 


TIN  AND  COPPKR. 

Formula  of  the  alloys      8nver8as  1000. 
and  percentage.  Foond.  Calc. 

8n»27*104-  6  Cus72*90  . .  207  . . .  705 
8n  15-68  10  Cu  84*32  . .  307  . . .  749 
8n  1 1  03  15  Cu  88-97 . .  402  . . .  768 
8n  8*51  20  Cu  91*40  ..465  ...  778 
8n       6-83    25  C  u     03- 17 . .  475  . . .  784 


ANTDfONT  AND  LEAD. 

OOPPBB  AND  £XNO. 

Formula  of  the  alloys      8ilver a  1 000. 

Formula  of  the  alloys      8ilver  sss 

1000. 

and  percentage.              Found.  Calc. 

and  percentage.             Found. 

Calc. 

8baB38-394.  2  PbaB61-61 ..  190  ...  251 

Cua49-32+    Zna  50*68  . .  688  . 

..718 

8b     23*68       4Pb     76*32 ..  204  ...  265 

Cu     32*74    2Zn     67-26..  428. 

..687 

8b     17*20       6  Pb     82*80  ..  221  ...  271 

Cu     24*64     3Zn     75-36..  531. 

..672 

8b     13*48       8  Pb     86-52..  219...  274 

Cu     19-57    4Za     80-43  ..  589  . 

..663 

8b     11*08     10  Pb     88-92..  230...  276 

Cu     16-30    5Zn     83  70..  595. 

..657 

It  is  probable  that  Gu  2  Zn,  and  Gu  3  Zn  are  definite  compounds^ 
for  not  only  have  they  a  special  conducting  power  of  their  own  far 
below  that  of  the  metals  composing  them,  but  also  they  are  perfectly 
crystallized.  The  most  splendid  of  all  the  brass  alloys  is  the  alloy 
Cu  Zn,  which  is  of  a  beautiful  gold  color,  and  crystallized  in  prisms 
often  8  centims.  long.  These  crystals  are  also  interesting  on  account 
of  their  extraordinary  elasticity.  It  is  surprising  that  so  cheap  an 
alloy  has  not  been  employed  in  commerce,  for  no  commercial  brass 
contains  more  than  80  to  85  per  cent,  of  zinc,  whilst  the  above  con- 
tains 50*68  of  this  metal.    The  only  explanation  eppears  to  be  that 
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if  copper  be  alloyed  with  more  than  50  per  cent,  of  sine,  the  alleyB 
formed  do  not  possess  the  color  of  brass,  but  become  white  as  sine; 
and,  therefore,  manufacturers  have  never  tried  to  imite  these  metals 
in  the  exact  proportions  given  above.  It  is  remarkable  that  a  varia- 
tion of  a  few  per  cent,  in  the  relative  proportions  of  the  two  metak 
no  longer  yields  the  beautiful  alloy  noticed,  but  only  a  white  and 
comparatively  useless  one. 

Alloys  with  an  excess  of  copper  gave  the  following  results:— 
Zn  2  Gu,  found  621  (silver— 1000),  calculated  748;  Zn  3  Cu,  found 
630,  calculated  764 ;  Zn  4  Gu,  found  666,  calculated  770 ;  Zn  5  Cu, 
found  715,  calculated  780.  They  also  thought  it  useful  to  analyze 
the  following  commercial  alloys  and  determine  their  respective  con- 
ducting powers,  and  the  results  obtained  were — ^Yellow  brass  (Cu= 
64+Zn— 56),  found  558  (silver— 1000),  calculated  712;  pumps  and 
es  (Gu=80  +  Sn«a5  +  Zn-i7-6+Pb-.7-5),  found  426,  calculated 


}7 ;  mud  plugs  (Cu-  80  +  Sn  ==  10  +  Zn^  found  394,  calculated  764; 
large  bearings  (Gu=82-05  +  Sn= 12-82 +  Zn= 6-18),  found  845,  cal- 
culated  751.  It  is  extraordinaryto  find  what  a  low  conducting  power 
these  alloys  possess ;  for,  with  the  exception  of  ^^  yellow  brass,"  they 
do  not  conduct  heat  better  than  wrought  and  cast  iron ;  this  is  due  to 
the  impurity  of  the  metals  employed,  and  shows  the  advantage  that 
there  will  be  in  substituting  for  them  some  of  the  much  cheaper  alloys 
above  described.  The  second  part  of  the  paper  on  "  Amalgams"  will 
shortly  be  published. 


Proximate  Analysis  of  Coal  Tar*   By  Mr.  Gbacb  Caltsbt. 

From  a  communication  addressed  by  this  gentleman,  and  read  before 
the  Academy  of  Sciences  of  Paris,  we  extract  the  following  account  of 
the  constitution  of  coal  tar  from  different  kinds  of  coals: 


Benzine.  Carbolic 
acid. 

Paraffine. 

Neatral 

hydrates  of 

carbon. 

PiUOi. 

Boghead, 
Gannel, 
Newcastle, 
Btaffordshire, 

IS 
9 
2 
6 

3 

14 

6 

9 

41 
0 
0 
0 

0 
16 
58 
23 

30 
40 
12 
36 

14 
22 
33 
29 

Of  these  substances,  he  remarks,  that  the  carbolic  acid  alone  pos- 
sesses any  practical  amount  of  antiseptic  power.  But  he  finds  this 
substance  in  so  small  a  proportion  as  Tu'ovt  ^^U  valuable  as  a  preserrar 
tive  against  offensive  putrefactions.  Ue  states  that  the  skin  of  an 
animal  rubbed  with  carbolic  acid  on  the  inside,  remained  free  firom 
vermin  for  several  years. 

M.  Chevreul  reminded  the  audience  that  the  carbolic  acid  has  also 
been  known  under  the  name  of  Phenol,  Phenic  acid,  Phenic  alcolud, 
hydrate  of  phenyle. 


Digitized  by  VjOOQIC 


845 


Fot  Uke  Jonmsl  of  the  Franklin  Init!ttit«. 

Particulars  of  the  Steamer  Champion. 
Hull  built  by  Harlan  &  HolHngsworth  &  Co.,  Wilmington,  Dela- 
ware. Machinery  by  Allaire  Works,  New  York. — Owner,  C.  Vander- 
bilt. — Intended  service,  Pacific  Ocean. 

Hull.— 

Length  on  deck,  from  fore  part  of  stem  to  after  part  of 

stern  poet,  above  the  spar  deck,  .  .    242  feet. 

"      at  load  line,    .  .  .236    <« 

Breadth  of  beam,  molded,.  .  .      35     •« 

Frames— apart  at  centres,  18  and  20  inches — 

**  sketch  of  shape  | — depth  d  ins. — width  1}  ins. 

Plates — 15  strakes  from  keel  to  gunwale. 

"         thickness,  },  |,  },  and  7- 1 6th  inches. 
Cross  floorS'~22  ins.  high  and  R  ins.  apart — i  and  9-16ths 

inches  thick,  and  capped  with  angle  iron. 
Keel  U — depth  7  ins.,  dimensions  8-16ths. 
Rivets— diameter  }  inches— ^apart  2}  inches — single  and 

double  riveted. 
Depth  of  hold,  •  • 

**  to  spar  deck,  .*  • 

Length  of  engine  room,         .  •  • 

Draft  of  water  forward  and  aft. 

Tonnage,  .  .  1490. 

Area  of  immersed  section  at  load  draft  of  10  ft.,  346  s^.  ft. 
Contents  of  bunkers  in  tons  of  coal,  .  500. 

Masts  two^Rig — Foretopsail  schooner. 
EsGiNiB. — ^Vertical  beam.  « 

Diameter  of  cjlinder»  •  •  • 

Length  of  stroke,  •  • 

Maximum  pressure  of  steam  in  pounds,  •    30. 

Maximum  revolutions  at  above  pressure,         •  20. 

•  Cut-off— half  stroke. 
Weight  of  engines, 
BoiLiBB. — ^Two— Return  flued« 
Length  of  boilers, 

Breadth       «« 

Height         « 

Weight        *'         with  water, 

dumber  of  furnaces,     • 

Breadth  "  •  '.  .4 

Length  of  grate  bars,    •  .  .7 

Tf  umber  of  flues. 


18 

•<    2  inches. 

25 

«  10    •« 

66 

M 

10 

M 

10  feet. 


42  inches. 


840,000  lbs. 


5  Furnace, 
I  Shell, 
exclusive  of  steam  chimney, 

190,000  lbs. 
(2  in  each.)  4. 


24  feet 
10 

9 

9 


6  inches. 
6    " 


5  above  5. 
'    ^  below  10. 
C  below  2  of  21  ins.  &  8  of 
I  above. 


(  above, 
i  below, 


13 
54 

M 

10 


Internal  diameter  of  flues, 

Length  of  flues, 

Heating  surface,  .  2491  sq.  feet. 

Diameter  of  smoke  pipe,  .  • 

Height  *'  above  grates, 

Consumption  of  coal  per  hour,  one  ton. 

Paddli  Whiblb  — 

Diameter  over  boards,  .  .  •       • 

Length  of  blades,        •  • 

Depth  «*  '  ■  . 

Number        «<  •  •  •        26. 

RemarkB. — One  independent  steam,  fire,  and  bilge  pump — ^boil- 


1 

17 
11 

5 
56 


30  feet 

6    '*    6  inches. 
18    •• 
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era,  chimney,  and  smoke  pipe  protected  from  communicating  fire,  by 
felt  and  iron.  Three  bulkheads ;  12  fore  and  aft  keelsons — 2  of  42 
inches  high  by -^^^ths  thick,  and  10  of  20  inches  high  by  ^%  and  |  ins. 
thick.  Stringers  on  main  deck  14  by  ^  ins.  Deck  clamps  L  26  by  | 
inches ;  79  state  rooms;  316  steerage  berths.  Date  of  trial,  Septem- 
ber, 1859.  C.  H.  H. 


For  the  Jounial  of  the  FnnUln  Institato. 


Particulars  of  the  Steamer  R.  JJ.  Chiyler. 
Hull  built  by  Samuel  Sneden.   Machinery  by  Allaire  Works,  New 


York.     Intended  service,  New  York  to  Savannah, 
Hull.— 

Length  on  deck. 

Breadth  of  beam,  •  .  • 

Floor  timbers — at  throat  molded  14  m%., sided  10  and  1 2  ins. 
Frames — apart  at  eentres  24  inches. 

**  strapped  with  diagonal  and  double  laid  iron  straps 

4  by  I  inches. 
Depth  of  hold,    ,       . 

*'  to  spar  deck,  .  • 

Length  of  engine,  boiler,  and  coal  space, 
Draft  of  water  at  load  line,    • 

**  below  pressure  and  revolutions, 

Area  of  immersed  section  at  this  draft,  548  sq.  ft. 


235  feeU 

32     " 


Tonnage,  custom  hdUse, 

Contents  of  bunkers  in  tons  of  coal. 

Masts  and  rig — Foretopsail  schooner. 
EvGiHis— Vertical  direct. 

Diameter  of  cylinder, 

Length  of  stroke, 

Maximum  pressure  of  steam  in  pounds, 

Cut-off  at  one  half  stroke. 

Maximum  revolutions  per  minute, 
BoiLiBB— Two — Horizontal  tubular. 

Length  of  boilers, 

Breadth        " 

Height         "        exclusive  of  steam  chimney 

Number  of  furnaces,     • 

Breadth  of  furnaces, 

Length  of  grate  bars, 

Number  of  tubes, 

Internal  diameter  of  tubes. 

Length  of  tubes, 

Heating  surface,  (fire  and  flues,) 

Diameter  of  smoke  pipes,        • 

Height 

Description  of  coal. 

Draft.     . 

Consumption  of  coal  per  hour. 
Propeller.— 

Diameter  of  screw. 

Length  of  blades. 

Pitch  of  screw. 
Number  of  blades, 


1600. 
150. 


25. 

45. 


16 
23 
66 
18 
18 


70 
4  feet. 


eiocbes. 
3    « 


. 

17  feet  4  inches. 

, 

18    «  6      « 

ley, 

13    «  9      « 

6. 

, 

8    "11     « 

, 

7     «    6     « 

288. 

. 

4     « 

, 

.       14    " 

6285  sq.  ft. 

, 

4    "    4     « 

. 

21     " 

Anthracite. 

Natural. 

0-71  tons. 

16  feet. 

.  • 

4    "    9}iiicliee. 

•                       . 

22     «     6 

4. 


C.H.  H. 
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Particulars  of  the  Steam  Ferry  Boats  Marion  and  Gen.  Warren. 

Hulls  built  by  Rosevelt  k  Joyce.  Machinery  by  Novelty  Iron  Works, 
New  York.    Intended  service,  New  York  to  Brooklyn. 
Hull.— 


Length  on  deck,  from  fore  part  of  stem  to  after  part  of 

stern  post,  above  the  spar  deck, 
Breadth  of  beam  at  midship  section, 
Floor  timbers,  at  throat — molded,  13  ins. — ndedy  6}  ias. 
Frames—apor^  at  centre*,  24  ins. 


142  feet    6  inches. 


Depth  of  hold  to  spar  deck,  . 

12    " 

4     ** 

Length  of  engine  and  boiler  space,  . 

69     « 

Draft  of  water  at  load  line,  .  . 

6    « 

Draft  of  water  at  below  pressure  and  revolutions,    , 

6     " 

Area  of  immersed  section  at  this  draft,                  170  sq.  ft. 

Tonnage,  custom  house,                    .                        .621. 

Ehgikk.— Vertical  beam. 

Diameter  of  cylinder,             .                        . 

38  inches. 

Length  of  stroke,       . 

9  feet 

Maximum  pressure  of  steam  in  pounds,      •                   26. 

Cut-off,  at 

4     « 

e    « 

Maximum  reToIutions  per  minute,                .                   28. 

Weight  of  engines  and  wheels  in  pounds,                63,700. 

BoiLiR. — One — Cylinder,  with  drop  return  flues. 

Length  of  boiler. 

26  feet 

Weight         «    without  water,  tn/>ottiid»,               31,159. 

Number  of  furnaces,             •                      .                     2. 

Breadth           '<          •                       .                       • 

8    " 

10  inches. 

Length  of  grate  bars,            • 

6     •• 

10      •• 

Number  of  flues,        .                        .                        .16. 

Internal  diameter  of  flues,     .        14  of  14  Ins.,  2  of  24  ins. 

L.ng.h.ff.ae.J^-"-/"''''"            .           '           . 

13     " 
11     •« 

6      « 
3J    •• 

Heating  surface  (fire  and  flue),        .                    1 198  sq.  ft. 

Diameter  of  smoke  pipe, 

3    •« 

4      " 

Height               '«            from  top  of  boiler. 

40     " 

Description  of  coal,             .                        .     Bitumineus. 

Draft,                        .                       .                        Natural. 

PA.DDL1I  Whbbls.— 

Diameter,        •                        •                        •                        . 

18  feet 

6  inches. 

Length  of  blades,      • 

8    •* 

Depth            «<                       •                       .                       . 

24      « 

Number        «            .                       .                       .18. 

C.  H.  H. 

Straw  Matting. 

The  Abb^  Moigno  notices  in  the  Cosmos  the  introduction  of  a  new 
article,  which  is  a  tissue  of  straw,  made  of  indefinite  length,  and  of 
any  breadth  not  greater  than  one  metre,  (ly'^  yards.)  It  is  made  by 
uniting  plaits  of  the  straw  by  thread  of  preserved  hemp  or  galyani«ed 
on  tin  wires.  The  fabric  is  made  in  a  loom,  and  at  the  rate  of  100  sq, 
jards  per  day  by  a  single  skilled  workman.  These  mattings  are  ex- 
tensively used  to  protect  the  vineyards  and  gardens,  and  experience 
seems  to  show  that  they  form  a  very  valuable  improvement. 

CosmoSy  1st  July,  1858,  p.  8» 
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Particulars  of  the  Steam  Ferry  Boats  Ethan,  AUen  and 
Commodore  Perry, 
Hulls  built  by  Thomas  Stack,  Williamsburgh.    Machinery  by  Nov- 
elty Iron  Works,  New  York,    Intended  service,  New  York  to  Brook- 
lyn. 
Hull.— 


Length  on  deck,  from  fore  part  of  «teni  to  afiar  part  of 

stern  poet,  above  the  spar  deck. 

• 

• 

144  feet    6  indiflSL 

Breadth  of  beam, 

• 

83    •* 

Floor  timbers,  at  throat-— mo/<2e£f,  13  ins.--eicie</,  6^  ins. 

Frames-Hipiirt  at  eentrea,  24  inches. 

Depth  of  hold, 

• 

a 

12    « 

Length  of  engine  and  boiler  space,  • 

• 

69    '«      6     « 

DraA  of  water  at  load  line,    . 

, 

, 

6    " 

'<                below  pressure  and  revolutions,     . 

6    •* 

Area  of  immersed  section  at  this  draft, 

• 

170  sq.  ft 

Tonnage^ 

.      627. 

Engihi. — Vertical  beam. 

Diameter  of  cylinder, 

a 

• 

38  inches. 

Length  of  stroke. 

, 

9feeL 

Cut-off  at. 

• 

4     u      8     M 

Maximum  pressure  of  steam  in  pounds, 

26. 

*<        revolutions  per  minute,     • 

28. 

Weight  of  engines  in  poundf. 

63,700. 

BoiLiR* — One — ^Drop  flued. 

Length  of  boilers. 

• 

25  feet. 

Breadth 

• 

9    - 

Weight        **        without  water. 

81,169  lbs. 

Number  of  furnaces 

3. 

Width 

• 

3    «<     10  inches. 

Length  of  grate  bars. 

• 

6    «    10     - 

Number  of  flues^ 

.       16. 

Intermd  diameter  of  flues,      .       14  of  14 

in*, 

2of  24ios. 

Length  of  flu.,  j  3;;      .           ' 

• 

13    '«      6      « 
11    -      SJ    « 

Heating  surface. 

1198sq.it 

Diameter  of  smoke  pipe,        .    • 

a 

3    « 

Height 

• 

40    « 

Description  of  coal,                • 

Anthracite. 

Draft,  .                       •                       • 

Natural. 

Pa*)dl«  Wniauu— 

Diameter, 

. 

18  feet     •ioclMi. 

Length  of  blades, 

• 

8    •• 

Depth 

, 

2    « 

Number        •* 

18. 

C,  H.  H. 

Persiitent  Activity  of  Light. 

In  former  numbers  of  our  Journal  we  have  given  an  acoonnt  of  the 
extraordinary  experiments  of  M.  Niepce  de  St.  Victor,  by  which  it 
was  shown  that  when  a  sheet  of  paper  impregnated  with  certain  sub- 
stances, (i.  e.  tartaric  acid,)  is  exposed  to  the  solar  light  and  then  en- 
closed in  a  perfectly  tight  box,  a  photographic  action  takes  place,  bj 
which  pictures  may  be  printed  as  though  in  the  lieht. 

This  subject  has  been  farther  inrestigated  by  M.  TAbbi  Laborde, 
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who  is  led  by  his  experiments  to  oonclude  that  the  actiye  agent,  '^iean 
emanation,  not  a  radiation." 

The  following  are  two  of  his  experiments : 

I.  The  sensitive  paper  was  partly  covered  by  a  glass  plate  in  con« 
tact  with  it;  another  plate  of  glass  or  ivory  was  placed  across  the  first, 
so  as  to  oppose  the  direct  radiation  from  the  part  which  it  coveted,  bat 
not  to  the  circulation  of  any  vapors  emanated ;  when  the  box  was  open- 
ed, the  paper  was  fonnd  evenly  blackened  throughout,  except  under 
the  fflass  in  contact  with  the  paper. 

IL  The  box  containing  the  insolated  sheet  was  left  for  four  hours 
in  a  warm  place.  M.  Laborde  then  opened  it  carefully,  and  holding 
the  opening  downwards,  gently  withdrew  the  sheet;  then  quickly  fix- 
ing the  sensitive  paper  upon  the  cork,  he  re^closed  the  box  and  placed 
it  in  a  cool  place.  When  it  was  again  opened,  after  twelve  hours,  the 
sensitive  paper  was  found  blackened,  notwithstanding  the  absence  of 
the  insulated  sheet. — Cosmoe. 
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Furthei'  Performance  of  the  IT.  S,  Steam  Sloop  "  Wyoming.'' 
In  the  last  number  of  this  Journal  (p.  267),  the  results  of  the  engi- 
neers' trial  trip  of  this  ship  were  given.  Since  which,  the  ship  having 
departed  on  a  cruise  to  the  Pacific,  the  capacity  of  her  machinery  was 
tested  in  the  Delaware  Bay,  and  the  result  reported  from  the  Break- 
water. On  this  occasion,  the  coal  used  was  ^^  Broad  Top,''  mined  in 
Pennsylvania,  a  ^^  semi-bituminous  "  coal,  free  from  sulphur,  emitting 
no  smoke  except  "when  freshly  fired,  and  of  free  burning  properties. 
The  draft  of  the  ship  was  greater  than  on  the  previous  trial,  viz : — 

Forward,  ..••••        13  feet  8  inches. 
Aft, 13    «    4      '* 

During  the  passage  down  the  Delaware,  the  following  is  the 

Stiam  Loo. 


Hoor. 

Bteam 
pounds. 

VacQum 
inches. 

Throttle 
open. 

Cnt-off 
inches. 

Goml 
pounds. 

RsTolutions 
per  ninote* 

9  to  10 
11 
IS 

27 
86 
96 
M 

24 
25 
24 

25-0 
280 
28-0 
28*6 
28-0 
23-0 
28*2 
28*0 

•28 
•40 
«40 
•40 
•55 
•40 
•40 
•40 

3136 
3684 
1782 
1000 
1240 
1755 
2228 
2080 

67-1 
78-0 
75»l 
780 
76-1 
69-0 
75*8 
68*8 

25-25 

23*34 

•39 

14^0 

1897 

72^3 

Avertge  H.  P.  developed  in  whole  time,  • 

**       coal  per  H.  P.  per  hoar,  in  pounds, 
Hifffasst  H.  P.  devehiped  hj  indicator  diagram, 

**      number  of  revolutions  per  minvte,        85. 
All  the  furnaces  ^14)  were  in  use  during  this  time. 

VOU  XXXVni.--TBIBD  8lBIB8^— No.  6.— NoTllCBBB,  1859. 


791^54  (ealcuUtedO 

2^40  including  spreading  fires* 
1088>7    Hi  80i  revoimioaa. 
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The  following  diagrams  show  the  performance  of  the  engines  at  tke 
time  the  above  power  was  indicated. 


TOTWord 

Engine. 

Afler  Engine* 

(Foil  Unes.) 

(Dotted  lines.) 

Btte  and  hour. 

Oct  6,  1ft  P.  M, 

Date  and  hour,        Oct  5, 15  P.  M. 

Revolutioni  per 

minute, 

80-6 

Revolutions  per  minute, 

80-5 

PreMore  of  itMm, 

»70 

Pressure  of  steam, 

27-0 

Throttle  vaWe, 

wide. 

Throttle  YaWe, 

wids. 

VacQam, 

%^5 

Vacuum, 

23-6 

Cut-off, 

15  ins. 

Cut-ofi; 

leini. 

Mean  pressure, 

3209 

Mean  pressure. 

23M 

Indicated  H.  P., 

628-88 

Indicated  H.  P., 

6&9'89 

The  speed  of  the  ship  at  the  above  deep  draft  (having  266  tons  o^ 
coal  on  board  at  starting),  was  10*68  geographical  miles  per  hour,  and 
when  the  above  cards  were  taken,  the  log  showed  a  speed  of  11'25 
knots  per  hour*    The  slip  of  the  screw  averaged  20*6  per  cent. 

On  the  outward  trip  to  Charleston  reported  in  the  last  number  of  the 
Journal^  the  slip  was  16  per  cent.,  the  ship  drawing  on  an  average  13 
feet  aft,  12  feet  forward. 

On  the  homeward  trip  the  slip  was  19*1  per  cent.,  the  ship  drawing 
on  an  average  12  feet  8  inches  aft,  11  feet  10  inches  forward. 

It  would  thus  appear  that  at  sea  the  slip  would  average  in  smooth 
weather  and  half  coal  in,  about  17  to  18  per  cent. 

Evaporation  of  the  JSotUn. 
By  reference  to  the  indicator  diagram  taken  during  the  homeward 
passage  from  Charleston  {vide  p.  271),  and  to  that  of  the  after  engine 
a.t  the  same  time  (not  published),  it  appears  that,  by  averaging  all 
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fonr  ends,  the  actual  point  of  cutting  off  was  10*2  inches,  and  the 
initial  pressure  of  steam  entering  the  cylinders,  16*8  pounds  above  the 
atmosphere,  of  which  the  volume  is  880. 

The  total  clearance  and  apace  in  ports  for  each  end  equals  1-9 
inches  of  stroke. 

The  volume  of  steam  used,  by  the  diagrams,  was  therefore  10*2+ 
1*9»12'1  inches  of  stroke,  or  for  four  ends,  12'lx4«i48-4  inches; 
and,  as  the  area  of  each  cylinder  is  1964  sq.  inches,  the  volume  was 
1964x48*4x72revo1ution8=6844104  cubic  inches=8960  cubic  feet 
of  steam;  VsV^**^^  ^^^^  feet x62*6-« 281*6  pounds  of  water  per. 
minute. 

The  coal  consumed  averaged  2*78  pounds  per  hour  per  H.  p.,  or 

218x_64^« 29*15  pounds  per  minute.    Hence  ||^;=9*66 pounds 

of  water  evaporated  by  one  pound  of  fuel.  ^  . 

By  the  diagrams  given  above,  the  mean  point  of  cutting  off  in  all 

four  ends  was  18-7  inches;   and  the  mean  entering  pressure,  22*8 

pounds  above  the  atmosphere,  of  which  the  volume  is  717.    Hence 

18*7-hl-9«15*6x4xl964x80*5     .-.^     ,.   ^   ,   4,  . 

L-, ^^^-^ ■■5709  cubic  feet  of  steam  per  min- 

5709 
ute ;    -==:=- — 7*404  x  62-5—462*75  pounds  of  water  per  minute. 

As  this  trial  was  too  short  to  indicate  the  correct  hourly  consump* 
tion  of  fuel,  the  rate  per  H.  p.  per  hour  may  be  assumed  as  the  same 
as  previously  found,  viz :  2*73  pounds ;  and  the  consumption  would 

.        ,     1088*7  H.  p.  X  2*73      .^ .         j     r      i  *     *      m. 

then  DO  gg =49*5  pounds  of  coal  per  minute.   There- 

462*75 
fore     .Q  ,  =9-32  pounds  of  water  per  pound  of  fuel,  as  the  rate  of 

evaporation. 


CHldmg  Textile  Fabrics* 
Gold  stufb  are  generally  manufactured  by  weaving  gold  thread, 
which  renders  the  tissue  stiff  and  heavy.  M.  Buret  has  just  discover^ 
ed  a  method  of  gilding  stuffs  by  means  of  electrical  agency.  The 
piece  to  be  pilt,  whether  made  of  silk  or  any  other  material,  is  dipped 
into  a  solution  of  nitrate  of  silver  and  ammonia;  after  remaining  in 
this  solution  a  couple  of  hours,  the  stuff  is  taken  out,  and  when  dry 
exposed  to  a  current  of  pure  hydrogen  gas,  which  reduces  the  salt, 
and  leaves  the  silver  in  a  metallic  state  on  the  stuff.  A  silvered  sur- 
face is  thus  obtained,  which  is  easily  gilt  over  by  the  usual  galvano- 
plastic  methods.  Beautiful  specimens  of  gilt  and  silvered  lace  were 
exhibited  in  London  some  five  years  since.  They  were  of  French  ori- 
giB,  but  the  process  was  not  made  known. 

•Iron  ttM  XabO.  If0*mifl^  liHEMta^  Ja»«»7i  UML 
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l^r  «fc«  JoofiMl  or  tlM  Fnaklin  iBfCitmtt. 

JSemark$  on  the  Aurora  of  Augtut  28thy  1859. 
By  Benjamin  Y.  Marsh. 

In  this,  as  in  other  great  auroral  difiplays,  there  were  eyidentlj  two 
Bjstema  of  bodies  or  appearances  situated  in  planes  nearly  at  right 
anries  to  each  other. 

First.  Sbrizontal  bands  of  dense  whitish  cload,  stretching  across 
the  heavens  in  nearly  an  east  and  west  direction,  in  the  form  of  arches. 

These  were  few  in  number;  but  the  spaces  between  them  were  mostly 
occupied  by  numerous  fragments  and  narrow  irregular  streams  of  the 
same  material,  running  parallel  to  the  bands — ^the  whole  forming  a 
kind  of  luminous  curtain,  covering  more  than  three-fourths  of  the 
visible  heavens,  leaving  only  segments  of  clear  sky  near  the  northern 
and  southern  horizons. 

Second.  Vertical  ^^  streamers  "  of  great  brilliancy  and  splendor  in 
the  form  of  columns  having  their  bases  in  the  horizontal  curtain,  and 
extending  up  from  it  to  immense  heights,  and  visible  through  the  lu- 
minous curtain. 

A  scene  changing  so  frequently  and  rapidly,  was,  of  course,  very 
unfavorable  for  accurate  measurements,  but  fortunately  the  southern 
margin  of  the  luminous  curtain,  as  seen  from  Philadelphia  and  vicin- 
ity, remained  well  defined  and  nearly  stationary  for  more  than  three- 
quarters  of  an  hour,  commencing  at  half  past  8  o'clock  or  earlier,  thus 
aiSbrding  a  good  opportunity  for  determining  its  position. 

As  to  its  elevation  above  the  southern  horizon  during  this  interral, 
I  have  the  following  information : — 

1.  At  Newburyport,  Mass.    Latitude  42^  48J'. 

An  article  signed  ^^P,"  in  the  Newburyport  Herald  of  August  30th, 
in  the  course  of  a  careful  and  detailed  account  of  its  progress,  says 
that  at  9  o'clock  (8f  Philadelphia  time),^<  Lambda  Scorpii  marked  its 
southern  border." 

The  altitude  of  Lambda  Scorpii  at  9  o'clock  at  Newburyport  was 
5|  degrees ;  and  a  great  circle  passing  through  this  star  at  that  time, 
and  cutting  the  horizon  at  the  east  and  west  points,  crossed  the  meri- 
dian at  an  altitude  of  6  degrees,  whidi  must  correspond  very  nearly 
to  the  altitude  of  the  highest  point  of  the  margin  of  the  curtain 
above  the  southern  horizon. 

2.  At  New  Haven,  Conn.    Latitude  41°  18'. 

Prof.  0.  S.  Lyman  and  Mr.  £•  C.  Herrick  ascertained  its  minimum 
elevation  between  half  past  8  and  9  o'clock  to  be  from  10^  to  12  de- 
grees. 

8.  At  Burlington,  N.  J.    Latitude  40°  6'. 

Samuel  J.  Gummere  estimated  its  altitude  between  half  past  8  and 
9,  to  be  from  18  to  20  degrees,  but  made  no  measurements. 

4.  At  Philadelphia.    Latitude  89°  57'. 

Soon  after  half  past  8,  Charles  J.  Allen  carefully  noted  its  position 
between  two  fixed  olgeets,  and  afterwards  ascertained  by  actual  mea- 
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8iireineDt  that  this  gave  an  elevation  of  about  22^  degrees  above  the 
southern  horizon. 

5,  At  Sandy  Spring,  Md.    Latitude  39^  9'. 

Prof.  Benjamin  Hallowell  of  Alexandria,  says,'*  the  elevation  of  the 
southern  margin  of  the  luminous  curtain  above  the  southern  horizon,^ 
I  thought,  and  mentioned  to  those  with  me,  was  about  the  meridian" 
altitude  of  the  equator,  say  51  degrees." 

Assuming  the  direction  of  the  southern  margin  of  the  curtain  to 
have  been  due  east  and  west,  and  calculating  its  height  and  position 
from  the  above  data,  I  find  the  following  results. — 


MIGHT  IH 

L4T.    BOOTH. 

MI1I8. 

ULRQIK, 

Newbaryport 

6,  and  New  Haven  10}, 

give, 

49-9 

38«    (/ 

M 

6,     "            "              Hi, 

<« 

41-8 

38    39} 

« 

6,    ••            «              12, 

<i 

85*8 

39      6 

M 

6,    •«   Burlington      18, 

<« 

49-3 

38      9 

4( 

6,    ••            •«              19, 

M 

46-6 

38    16 

M 

6,     **           •*             20. 

U 

44-3 

88    96} 

M 

e,     «   Phitadetphia  22}, 

U 

432 

38    31 

New  Haven 

104.  "  Burlington     18, 

U 

48-7 

38      4i 

M 

lOi,  "           '•              19, 

u 

43-9 

38    2li 

M 

10},  -            "              20, 

u 

40-4 

88    84 

it 

Hi,  -           «              18, 

M 

69-6 

37    39 

M 

11*.  "           ••              19, 

«< 

62*6 

38      2 

M 

J  U,  «•            •*              20, 

*< 

476 

38    18} 

M 

12,    ••            «              18, 

M 

742 

37      6} 

«( 

12,    "           «'              19, 

M 

636 

87    88 

M 

12,    "            -              20, 

M 

663 

38      0 

•« 

10}.  •«  Philadelphia  22}, 

U 

38-9 

38    39i 

« 

Hi,  -          -               22}, 

«< 

44-6 

38    28 

M 

12.    «          «*              22}, 

M 

61*6 

88    16 

Bandy  Spring 

61,    ••  Newburyport    6, 

«l 

411 

38    401 

•• 

61,     «<  New  Haven    Hi, 

M 

40*9 

38   41 

M 

61,    <*  Burlington      19, 

M 

82*8 

38    40} 

« 

61,    «  Philadelphia   22}, 

•( 

366 

38    44 

Avcraflre, 

471 

380  ISi' 

The  above  table  is  intended  to  exhibit  the  whole  range  of  results 
from  the  preceding  data,  but  the  following  are,  no  doubt,  the  most 
reliable  items. 


BXIGHT  in 
MILKS. 

LAT.   SOUTH. 
MARGUr. 

Newburyport  6,  and  New  Haven  Hi,  give, 

6.    •«   Philadelphia  28},     ^ 
New  Haven  Hi,  "             '«            22},     «* 

41-8 
43-2 
44-6 

380  39}^ 
88    31 
38    28 

Average, 

43-0 

as^ss' 

The  position  of  the  corona  has  usually  been  observed  to  correspond 
vith  that  of  the  pole  of  the  dipping  needle  (which,  at  Philadelphia,  is 
about  18  degrees  south  of  the  zenith),  indicating  that  the  tops  of  the 
streamers  are  inclined  southward,  at  an  angle  of  18  degrees  from  a 
vertical  position. 
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Assuming  tills  to  have  been  true  in  this  instance,  and  that  the  stream- 
ers had  their  bases  in  the  curtain  at  the  hei^t  of  48  miles,  obserra- 
tions  made  in  Cnba,  and  published  in  the  ^\D%ario  de  la  Marina  "  of 
August  SOth,  give  us  the  means  of  determining  their  position  and 
length. 

At  Havana  no  mention  is  made  of  the  arch  or  curtain  (which  was, 
doubtless,  below  the  Cuban  horizon),  but  the  streamers  are  described 
as  ascending  to  the  height  of  the  pole  star. 

At  Burlington  several  streamers  were  observed  issuing  from  the 
southern  side  of  the  corona,  but  none  approached  within  45  degrees 
of  the  southern  horizon.  Therefore  their  bases,  if  only  about  48  miles 
high,  could  not  have  been  south  of  the  89th  parallel  of  latitude.  The 
entire  absence  of  auroral  light  below  the  arch,  proves  these  to  have 
been  the  only  streamers  south  of  Burlington  in  this  longitude,  and, 
oonsequentlj,  that  they  were  probably  the  identical  streamers  seen  in 
the  north  by  the  Cubans. 

Supposing,  then,  that  they  sprang  from  the  curtain  in  latitude  89^, 
a&d  that,  as  seen  from  Havana,  they  had  an  elevation  equal  to  that  of 
the  pole  star,  I  find  their  length  578  miles,  and  that  their  tops  were 
situated  nearly  in  latitude  86''  47^  at  a  vertical  height  of  596|  miles. 

This  would  give  Norfolk  as  the  most  southern  point  at  which  the 
streamers  would  appear  to  reach  the  zenith — the  display  at  all  places 
further  south  being  confined  to  the  northern  heavens. 

Among  the  most  constant  features  of  the  display  at  Burlington, 
were  two  large  irregular  masses  or  patches  of  light,  remaining  pretty 
nearly  stationary  during  most  of  the  evening,  one  in  the  east,  and  the 
other  about  15  degrees  north  of  west,  each  at  an  elevation  of  from  10 
to  20  degrees  above  the  horizon,  varying  greatly  in  color  and  bright- 
ness, but  evidently  sympathizing  with  each  other  in  all  their  changes. 

The  east  and  west  bands  seemed  to  terminate  in  these  masses  which 
were  evidently  the  places  of  convergence  of  the  parallel  streams  com- 
posing the  curtain,  but  their  brilliancy  and  the  variety  of  their  colors 
were  far  toogreat  to  be  due  to  these  whitish  streams  alone. 

Prof.  B.  Hallowell,  of  Alexandria,  says,"  There  appeared  to  be  two 
foci  of  auroral  li^ht  maintaining  pretty  nearly  a  constant  position  the 
greater  part  of  the  evening,  but  varying  materially  in  color  at  difier- 
ent  times,  and  also  in  the  number  and  brightness  of  the  streamers 
issuing  from  them.  We  thought  one  of  them  was  a  little  north  of  west, 
and  the  other  a  little  south  of  east.  I  should  judge  the  centre  of  each 
to  have  been  about  10  degrees  above  the  horizon." 

The  Steubenville  Ohio  Journal,  of  August  80th,  speaks  of  ^'the  two 
centres  in  the  north-east  and  the  north-west,,  with  a  fitful  gleam  be- 
tween them." 

In  England  the  lights  in  the  north-east  and  south-west|  particularly 
the  latter,  attracted  general  attention,  and  were,  in  some  instances, 
jupposed  to  arise  from  a  great  conflagration ;  and  various  accounts  in 
ihis  eountry  refer  to  the  luminous  clouds  in  the  east  and  west;  from 
all  which  it  is  evident  that  the  phenomenon  was  not  local  but  general. 

At  Burlington,  during  a  considerable  time  (probably  thirty  minutes 
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and  perbaps  mucli  longer),  preceding  half  past  9,  a  segment  10  or  15 
degrees  in  height  oyer  the  northern  horizon,  was  per^ctlj  free  from 
the  aurora,  showing  the  limit  of  the  curtain  in  that  direction.  This 
margin,  however,  was  neither  so  regular  nor  so  well  defined  as  the 
southern. 

The  correspondent  "P,"of  the  Newburt/port  Seraldy  already  quoted, 
says,  ''At  a  quarter  before  10  "  (9|  Philadelphia  time),  *'the  northern 
border  of  a  luminous  arch  passing  from  east  to  west,  was  marked  by 
Nu  in  the  right  foot  of  the  Swan,  while  the  whole  southern  and  south- 
western heavens  were  glowing  with  streamers  rushing  to  the  elevated 
pole  of  the  magnetic  dip,  the  whole  northern  heaveni  being  entirely 
destitute  of  auroral  light.'' 

Since  Nu  Oygni  was  then  nearly  in  the  zenith,  it  appears  from  the 
above  that,  previous  to  half  past  9,  Philadelphia  time,  the  northern 
border  of  the  curtain  was  vertical  over  Newburyport.  Consequently 
the  total  width  of  the  curtain  at  this  time,  must  have  been  only  four 
and  a  half  degrees  of  latitude,  or  about  315  miles. 

In  England  the  prevalence  of  clouds  interfered  with  complete  ob- 
servations, but  from  the  London  Timee  we  learn  that  Mr.  Lowe  noted 
a  splendid  display  at  half  past  2  (corresponding  with  half  past  9, 
Philadelphia  time,  its  period  of  maximum  brilliancy  in  this  country, 
and  thus  proving  the  phenomena  to  be  identical),  and  that  an  observer 
at  Brighton  saw  a  band  stretching  from  south-west  to  north-east  by 
east. 

At  Stockton,  California,  the  San  Joaquin  Republican  of  August 
81st,  says, ''  It  appeared  about  9  o'clock  as  a  faint  white  light  com- 
mencing about  north  and  extending  to  about  east  by  north.  In  about 
10  minutes  later  great  streams  of  red  and  blue  shot  up  all  along  the 
north-eastern  horizon,  but  they  appeared  to  shoot  up  highest  about 
midway  of  the  light." 

A  consideration  of  all  the  preceding  statements  seems  to  justify  the 
conclusion  that  the  luminous  horizontal  curtain  was  in  the  form  of  a 
ring,  the  centre  of  which  was  probably  situated  in  or  near  the  north- 
ern part  of  Davis'  Straits — its  direction  having  been  shown  to  be 
nearly  north-west  from  England,  a  few  degrees  east  of  north  from 
Philadelphia,  and  north-east  from  California — that  this  rinff  was  about 
48  miles  from  the  earth,  and  that  its  width,  previous  to  half  past  9 
o'clock,  was  about  815  miles;  and  furthermore,  that  from  various 
,  points  on  its  surface,  arose  splendidly  illuminated  vertical  columns  sev- 
eral miles  in  diameter,  and  near  600  miles  high,  and  that  these  col- 
umns were  at  all  times  at  very  considerable  distances  from  each  other 
— one  streamer  for  every  five  hundred  square  miles  being  more  than 
sufficient  to  satisfy  all  observations. 

We  have,  therefore,  overlying  the  annular  curtain,  an  annular  stra- 
tum or  zone  550  miles  in  thickness,  composed  entirely  of  vertical 
streamers,  the  whole  forming  a  thick  ring  having  the  curtain  for  its 
lower  boundary;  and  I  think  it  is  to  these  vertical  streamers  that  we 
must  look  for  the  cause  of  the  fixed  masses  of  light  in  the  east  and 
west. 
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It  will  be  recollected  that  these  were  conspicaous  daring  nearly  the 
whole  evening,  although  the  display  of  streamers  was,  daring  a  great 

!>art  of  the  time,  quite  limited,  ifow,  an  observer  at  Philadelphia  in 
coking  north,  looks  across  the  ring  and  through  a  comparatively  mode- 
rate thickness  of  streamers,  even  when  viewing  a  point  as  much  as  45 
degrees  above  the  horizon ;  but,  in  looking  east  or  west,  he  looks 
through  the  same  lengthwise,  and  consequently  through  a  very  great 
thickness  of  the  streamer-bearing  zone. 

The  result  is,  that  in  the  north  he  sees  an  occasional  streamer  com- 
paratively near  to  him,  and  therefore  distinctly  defined,  while  towards 
the  eastern  horizon  the  light  of  a  great  many  very  distant  streamers 
is  so  completely  blended  as  to  give  the  effect  of  a  diffused  and  steady 
brightness. 

Had  the  curtain  with  its  overlying  stratum  of  streamers  extended 
indefinitely  east  and  west,  the  brightness  would  probably  have  beoi 
about  the  same  at  the  horizon  (except  so  far  as  affected  by  the  want 
of  perfect  transparency  in  the  atmosphere),  as  at  10  or  20  degrees 
above  it,  the  greater  distance  of  the  streamers  from  the  eye  being 
counterbalanced  by  their  greater  number.  But,  in  this  instance,  the 
curtain  being  in  the  form  of  a  ring  of  comparatively  small  diameter, 
its  curvature  carried  it  greatly  to  the  northward  before  the  whole  thick- 
ness reached  the  horizon — the  southern  margin  of  the  upper  surface 
of  the  ring  only  reaching  the  horizon  when  as  far  north  as  the  centre 
of  the  fixed  light.  Consequently,  south  of  this  point  the  depth  of 
streamers  looked  through  at  the  horizon,  must  diminsh  rapidly  (with- 
out a  corresponding  diminution  at  greater  elevations),  and  the  light 
speedily  vanish. 

This  corresponds  with  the  phenomena  as  observed,  and  we  may  there- 
fore conclude  that  these  *'foci"  in  the  east  and  west,  although  coin- 
ciding in  position  with  the  places  of  convergence  of  the  horizontal 
streamers,  derive  their  color  and  brilliancy  chiefly  from  vertical  stream- 
ers, and  that  if  the  streamer-bearing  curtain  had  extended  indefinitely 
northward,  we  should  have  observed  the  same  phenomena  in  that 
direction  also.    * 

It  should  be  remarked,  that  if  the  centre  of  the  ring  had  the  place 
I  have  assigned  it,  some  changes  must  be  made  in  my  calculations  for 
determining  the  height,  which  will  tend  slightly  to  increase  it. 

The  sudden  projection  of  the  streamers  to  such  vast  heights  from 
the  curtain,  seems  to  bear  a  striking  analogy  to  the  formation  of  the 
tails  of  comets,  and  suggests  the  inquiry  whether  they  are  not,  in  like 
manner,  the  effect  of  a  repulsive  force. 

Philadelphia,  Octpbw  IStti,  1869. 


On  the  Freezing  Point  of  Water  in  Capillary  Tubes. 

Many  years  ago  M.  Donni  showed  that  water  enclosed  in  narrow 
tubes  of  a  substance  capable  of  being  wetted  by  it,  might  be  raised  to  a 
temperature  considerably  above  212°  without  boiling — and  these  expe- 
riments have  been  made  the  basis  of  several  attempts  to  account  for  the 
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explosions  of  steam  boilers.  Mr.  H.  G.  Sorby,  in  a  note  commiinicated 
to  the  London,  Edinburgh,  and  Dablin  Philosophical  Magazine,  com- 
pletes these  researches  by  showing  that  in  capillary  tubes,  the  tem- 
perature of  water  may  be  lowered  far  below  82^  without  freezing  eyen 
when  the  tubes  are  snaken.  In  tubes  of  from  ^^x^  or  ^^^^  inches  in 
diameter,  the  water  may  be  reduced  to  5^  FaL,  without  freezing,, 
provided  it  be  not  in  contact  with  ice.  These  experiments  go  to  show 
that  these  phenomena  are  caused  by  the  adhesion  of  the  water  to  the 
walls  of  the  tube  interfering  with  its  change  of  state  ;  and  thus  lead 
to  the  belief  that  they  have  no  application  to  water  in  large  vessels, 
such  as  steam  boilers. 


Neuf  Disinfecting  Powder. 

MM.  Come  and  Demeaux  propose  as  a  powerful  disinfectant,  a  mix- 
ture of  powdered  plaster  of  raris,  with  two  or  three  per  cent,  of  eoal 
tar.  M.  Velpeau,  the  celebrated  surgeon,  and  director  of  the  Hospital 
La  Charite^^  speaks  of  it  in  the  most  energetic  terms  as  perfectly  suc- 
cessful in  disinfecting  the  most  offensive  ulcers,  (to  which  it  is  applied 
as  a  plaster,)  and  assisted  their  healing ;  and  in  rendering  entirely  in- 
odorous the  masses  of  semi-putrescent  matters  in  the  dissecting  room. 
So  highly  did  he  think  of  its  value,  that  he  urged  the  Academy  of 
Sciences  to  waive  their  usual  rule  of  awaiting  the  report  of  their  Com- 
mittee, and  to  recommend  the  Minister  of  War  at  once  to  use  it  for  the 
wounded  in  the  late  Italian  war. — CosmoSy  July  22,  1859,  p.  106. 


Netv  Material  for  Buttons. 

Excellent  buttons  and  even  handsome  cameos  may  be  made  with 
talc  or  steatite,  provided  after  they  are  made  they  be  heated  for  se- 
yeral  hours  at  a  nearly  white  heat.  By  this  strong  calcination,  the 
steatite  ^^ts  so  hard  that  it  strikes  fire  with  flint,  and  resists  the  best 
tempered  file.  They  may  be  polished  by  emery,  tripoli,  and  jeweler's 
putty;  and  colored  by  mineral  or  organic  matters;  chloride  of  gold 
colors  them  purple ;  nitrate  of  silver,  black ;  exposure  to  the  reducing 
flame  increases  very  much  the  brilliancy  of  the  color. 

Oosmosy  July  22,  1859,  p.  92. 


Coal  Supply  of  Great  Britain.* 

The  coal  fields  of  Great  Britain  yield  nearly  70,000,000  tons  per 

^ear.  A  better  idea  of  the  immense  commerce  of  England  could  not 
e  formed  than  by  stating  the  fact  that  at  Manchester  and  its  envi- 
rons a  motive  steam  power  equal  to  1,200,000  horses  is  constantly 
maintained,  to  support  which  there  are  consumed  80,000  tons  of  coal 
per  day,  or  9,500,000  a  year.  In  the  manufacture  of  salt  alone,  about 

«nrom  flu  Loud.  PnustiaJ  Meduain'  Mi«ufaM,  April,  18M. 
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8000  tons  are  consumed  per  day,  or  950,000  a  jear.  The  Transatlan- 
tic steamers  from  Liverpool  and  other  ports  consume  700,000  tons  per 
year,  and  the  manufacture  of  gas  absorbs  at  least  10,000,000  tons^r 
year.  The  export  of  coal  from  England  reached,  in  1858,  6,078,000 
tons.  It  is  estimated  that  England  alone  could  furnish  enough  coal  for 
the  consumption  of  the  whole  of  Europe  for  the  space  of  4000  years. 


FRANKLIN  INSTITUTE. 


Proceedings  of  the  Stated  Monthly  Meeting,  October  20, 1859. 

John  Agnew,  Vice-President,  in  the  chair. 

John  P.  Frazcr,  Treasurer. 

Daniel  B.  Ashton,  Recording  Secretary,  P.  T. 

The  minutes  of  the  last  meeting  were  read  and  approYod. 

Letters  were  read  from  the  Royal  Geographical  Society,  London ; 
the  K.  K.  Geographischen  Gesellschaft,  Vienna,  Austria ;  and  Capt. 
C.  Wilkes,  U.  S.  N.,  Washington,  D.  C. 

Donations  to  the  Library  were  received  from  the  Royal  Geographi- 
cal Society,  and  the  Chemical  Society,  London ;  L.  A.  Huguet-Latoor, 
Esq.,  Montreal,  Canada;  Capt.  C.  Wilkes,  U.  S.  N.,  Washington,  D.  C; 
and  from  Prof.  John  C.  Cresson,  and  the  American  Philosophical  So- 
ciety, Philadelphia,  Pa. 

The  Periodicals  receiyed  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the 
month  of  September,  was  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

Candidates  for  membership  in  the  Institute  (17)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (6)  were  duly  elected. 

Mr.  Howson  exhibited  a  specimen  of  C.  Sharp's  breech-loading  re- 
peating pocket  pistol.  It  consists  of  a  barrel  block  having  four  bores, 
the  block  being  arranged  to  slide  alons  the  stock  to  and  from  the 
breech,  which  is  stationary.  When  the  harrel  block  is  slided  out,  a 
metallic  cartridge  is  inserted  into  each  bore,  and  the  barrel  block 
pushed  back  and  locked  against  the  breech.  A  very  ingeniously  con- 
trived rotating  nipple  on  the  hammer,  strikes  one  corner  of  each  car- 
tridge in  succession.  Mr.  Howson  remarked  that  more  accurate  aim 
could  be  taken  with  this  pistol  than  with  an  ordinary  revolver,  and 
that  it  could  be  as  rapidly  loaded  and  discharged.  Patents  have  been 
granted  in  this  country,  England,  France,  and  Belgium  for  Mr.  Sharp's 
invention. 

Mr.  Howson  also  exhibited  a  specimen  of  Mr.  Warburton's  patent 
perforated  hat.  The  novelty  in  this  invention  consists  in  using  heated 
points  for  making  the  perforations.  In  piercing  the  body  of  the  hat 
with  these  points,  the  shellac  stiffening  melts  and  a  clear  hole  is  made 
through  the  body  without  breaking  or  crushing  the  material  of  which 
the  body  is  made. 
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Mr.  H.  also  exhibited  J.  Hig^inbotham'g  improyed  stop  valve,  in 
^hich  tbe  ordinary  screw  spindle  is  dispensed  with  and  the  valve  raised 
and  lowered  by  means  of  a  cam.  The  object  of  this  invention  is  to 
prevent  the  leaking  of  the  stuffing  box  caused  by  the  screw  spindles 
of  ordinary  stop  valves,  and  to  afford  facilities  for  grinding  the  valve 
to  its  seat. 

In  reply  to  a  question  by  a  member, ^^  If  any  plan  to  propel  the  cars 
on  City  Passenger  Railroads  had  been  proposed  in  lieu  of  horses/'  it 
was  stated  by  one  of  the  Committee  on  Meetings,  that  the  Caloric  or 
Hot  Air  Engine  was  about  to  be  applied  to  that  purpose  in  New  York, 
jthe  first  machine  being  nearly  ready  for  trial ;  and,  from  the  known 
fertility  of  resources  possessed  by  the  engineer  making  it,  but  little 
doubt  of  its  success  might  be  entertained. 

Another  means  of  propulsion  seems  to  have  been  hit  upon  by  seve- 
ral persons,  as  soon  as  the  necessity  for  some  cheaper  motor  than  horse 
flesh  became  apparent.    The  directors  of  two  or  three  roads,  on  ap- 
plication, were  advised  to  use  compressed  air,  operating  engines  of 
small  cylinder  capacity,  running  quickly,  and  supplied  with  air  of 
a  high  density;  the  motion  being  transmitted  through  geared  wheels 
to  the  driyins  axlesi    With  either  of  these  plans  no  change  would  be 
required  in  the  existing  cars,  as  the  engines  could  be  suspended  be- 
neath the  floors,  or  on  one  of  the  platforms,  whilst  the  air  reservoirs 
could  be  placed  on  either  side  of  the  car,  and  form  the  seats.   If  reser- 
voirs of  a  capacity  sufficient  to  maintain  a  working  pressure  during 
the  entire  run  could  not  be  had,  they  might  be  refilled  at  some  inter- 
mediate point,  say  at  the  intersection  of  a  cross  road,  where  the  com- 
pressing engines  and  supply  reservoirs  might  be  stationed,  thus  serving 
two  roads:  the  time  occupied  in  filling  the  reservoir  being  merely  that 
consumed  in  making  the  attachment,  say  one  minute.    The  heavy 
grades  on  some  of  the  roads  can  be  overcome  by  a  change  of  gear 
wheels  operated  by  the  engine  man ;  the  engines  running  at  usual 
speed,  whilst  that  of  the  car  is  reduced  one-half  or  one-third.    The 
objections  urged  against  the  use  of  steam,  as,  danger  of  explosion, 
heat  and  smoke,  are  nearly  removed,  whilst  the  exhaust  motor  being 
invisible  would  give  no  fright  to  horses.    Vehicles  could  be  warned  off 
the  track  by  an  air-whistle,  and  the  approach  to  a  crossing  or  a  con* 
nectine  road  made  known.    It  is  said  that  an  air  engine  is  being  built 
for  a  Philadelphia  road  by  a  competent  engineer  who  has  just  com- 
pleted a  successful  locomotive  engme  driven  by  compressed  air,  for  a 
road  in  the  mining  region.    It  has  two  cylinders  of  moderate  capacity 
anpplied  with  air  of  200  fibs,  initial  pressure,  contained  in  a  reservoir 
of  about  75  cubic  feet.    With  the  above  pressure  it  ran  about  2000 
feet,  pushing  six  loaded  drift-cars  upon  which  were  clustered  over  60 
men.    No  novelty  is  claimed  in  the  use  of  compressed  air  as  a  motor, 
numerous  experiments  and  successful  workings  being  recorded  in  books; 
but  it  seems  to  be  specially  adapted  to  this  purpose,  and  will,  no  doubt, 
much  reduce  the  running  expenses  of  cars,  each  of  which  requires  six 
horses  per  day  to  make  its  usual  trips. 
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OPTICIAN, 

Manufacturer  and  Importer  of 

MATHEMATICALi  OPTICALi  AND 

PHILOSOPHICAL    INSTRUMENTS, 

If ••  169  WIIiI«IA]II  SmOEETj 
Third  door  l>elow  Beekman  St  Kew  Yoric 


Surveying  InilrumeoU,  Opera  Glasaes,  Barometers,  Telescopes, 

Drawing.  Instruments,  Spectacles,  Thermometers,  Micn^ 

scopes,  T  Squares,  B^e  Glasses,  Hydrometers,  Stereo- 

scopes,  Rules,  Angles,  Magnifiers,  Hygrometers, 

dt^reoscopU  Views,  Magnetic  Machines,  dcc« 

ConsUBtly  OB  hand  tad  mada  to  order. 

N.  B.-^The  Subscriber  was  awarded  the  highest  Premiums  at  the  Cijstal  Palace  in 
1856  and  1857,  for  the  best  Sanreying  Instruments,  and  the  Impromd  Adjustable  Tripod. 


TO  IRON  MASTERS. 


REFRACTITRT  FIRE  StOIB. 

The  subscriber  is  now  working  the  celebrated  qnarrievof  8l«atit«  at  MiddIefield,MMB» 
cbnsetta,  and  will  supply  the  stone,  either  in  rough  blocks,  sawed  into  slabs,  or  wrought 
to  shape,  as  may  be  required.  ^ 

This  Stone,  from  its  extraordinary  power  of  resistance  to  high  degrees  of  heat,  affords 
the  best  article  known  for  the  Iming  of  Blast,  Beverberatory,  Cupola,  and  other  Furnaces; 
also  for  brass,  steel,  and  refiners  Furnaces,  as  well  as  for  Forges,  it  has  been  proved  to 
last  eight  at  ten  times  as  long  atf  the  beM  Fire-brick,  whfle  it  possesses  sereral  other  im- 
portant adTaatages  over  that  artide. 

A  catalogue  descri|>tive  of  the  Tarious  uses  of  this  Stone,  can  be  had  on  applicaUon  to 

JOSEPH  P.  PIKSSON, 
.    .     Jfp.  5  WaU  Street,  New  Tork. 

^ ;  HInedde,  Masa,  Becembiftr  24th,  1858. 

My  long  experience  in  melting  iron  in  Cupolas,  and  in  the  use  of  fire-brick,  has  given 
me  the  satisfiuition  to  state  thst  I  have  Tmed  our  cupola  with  the  Middltfield  Soap  ^one, 
and  find  it  far  superior  te  any  fining  I  have  used  since  I  have  been  in  the  Foundry  business. 
I  think  it  makes  sharper  and  better  iron  than  fire-brick  does,  and  will  last  much  longer.  • 

.   WiuiAx  Giuiemn, 

for  Gu>|iowi  6t  Stsbbuts. 


North  Becket,  Mass.,  Januaiy  24,  1858* 

'We  are  using  the  Middl^M  Soap  Sione  wader  two  Steam  Boileie;  have  eenstently 
used  it  fen  gears' under  one,  and^ve  years  under  the  other,  and  the  stone  is  appaieDtly 
as  good  now  as  when  first  used.  No  cinders  adhere  to  it,  and  there  is  no  appearance  of 
ieiringirff  We  iMsitate  not  to  say,  that  It  Is  superior  16^  and  far  more  durahlt  than^ 
the  beet  fireMek  ifaiet  we  hite  ever  need  or  known.  J.  W.  WbixIiXa  &  Co. 
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vAi/tJA^i;  Mechanical  books. 


The  Ekgingbr  aitd  hUcmvist^s  Diukwiiis  Book  ; 

A  Complete  Course  <f(  InBtractton  fbr  the  Practical  Engineer.  Illustrated  by  naIae^ 
oym  En^avings  on  vt ood  and  steeU    Half-m<>rooco»  iblio,  |»10*50. 

The  Enoutbsr  and  Maghin lar's  Asmstant  ; 

A  8eriee  of  Plans,  Sectiona,  and  Elevations  of  .Steam  Eaginea,  Sptnning  Macbines, 
Mills  for  Grinding,  Tools,  &c.,  taken  from  Machines  of  the  most  approTed  canatmctioa 
at  present  in  operation  ;  with  Descriptions  and  Practical  Essies  on  various  departments 
of  Machinery.    2  vols,  balf-roorocco,  folio,  $t2*50. 

The  subjects  illustrated  by  the  Plates  are  drawn  to  scates  of  from  i-inch  to  S  inches 
to  the  foot ;  and  beaides  the  large  Plate*,  the  Work  is  copiously  UlusCrated  by  Wood-ento, 
interspersed  throughout  the  Text. 

The  Essays  comprise  ^T.  A  Practical  Treatise  on  the  Construction  and  AppIicaliM 
of  tbe  Steam  EBguae  t  U.  A  Ti«»lise  ou  Mill  Gearing ;  III  An  Essay  on  Tools  employed 
in  our  Work-shops;  IV.  A  Dissertation  on  Water-Wheeia. 

Hailway  Machineby  ; 

A  Treatise  on  the  Mechanical  Engineering  of  Railways ;  embracing  tbe  Principles 
mnd  Construction  of  Rolling  and  Fixed  Plant,  in  all  departmenta.  IthisUated  by  a  Sc- 
ries of  Plates  on  a  large  scale,  and  by  numerpus  Engravings  on  Wood.  By  D.  K.  CuiaK, 
Engineer.    2  vols.  hal^m9Toc€o, /oHo,  $2>l.  ''  . 

**  This  work  contains  the  best  published  information  extant  upon  locomotives." 

ilmmcafi  Railroad  JounaL 

Grier's  MflCHAVios'  PooRET  Dhttionart  ; 

'    '  Ninth  Edition,  $«-^6.  ■  

Oftl£b'll  MECRAmCB'  CALCUtAWR; 

Sixteenth  Edition,  $1*38. 

BLACKIE  dt  SON, 
X66  WiUiam  Street,  JiEW  YORK. 
PHILADELPHIA :  G.  S.  D^HnGno.  33  S^plh ^ig^  SlM«t.^BOSTON :  aB.  Rnssta 

12  Tremont  8tr«M. 


T>1E   AMERICAN 

LAP-WELB  IRON  BOILER  FLUES, 

MADE  fiY  THE 
READING    IRON    COMPANY. 

Made  from  1  to  8  inches  in  diameter,  in  lengths  to  23  feet,  and  of  tbe  beat  PeDBsyl- 
▼ania  refined  cold  fataM  ehe^ond  iiron,  and  equal  in  finish  lo  any  imported. 

Also,  made  to  order,  a  bnt-welded  fine  with  patent  lap-welded  enda^and,  when  piefsmi 
will  be  finished  with  a  screw  and  ferule. 

FLUES  <^  any  thickness  of  metal,  or  lengths  under  23  feet,  made  to  order     Abo, 
welded  wio«8iit  inn  t«bea,  ibf  watar»  Matt,  end  gaa.    Extra  beery  tubes  madsU 


.  ^r  SjJv-ll.''^^  ^^"^l  ^'*-  ^^  SOUTH  SEVENTH  PTREET;  Philedelphkeil 
A.  B.  WOOp,  Nf.  60  MAIDEN  LANS,  New  York,  wat  ow  W«*l^^ 


SEYFERT,  McMANUS  &  CO^ 

Reeding,  PeniMi 
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"SILLIMAN'S  JOURNAL." 

t^E   AMERICAN 

JOURNAL  OF  SCIENCE  AND  ARTS, 

[TWO  VOLUMES  ANNUALLY,  450  pp.  8vo.] 

PubUshed  in  nambera  {illtutrated)  of  152  pages,  every  other  month,  viz  :  lat 
of  January,  March,  May,  July,  Sept  and  Nov.,  at  Nrtr  Haveh,  Qoirs.f  by 

B.  SILLIMAN,  JR^  AND  J.  D.  DANA, 

$5  PER  ANNUM  IN  ADVANCE. 

ty  The  JoomaliB  Mot  pM/^ii  after  tb^  annoal  payment  is  received. 
EpiTTED   BY 

Professobs  B.  SILLINUN,  B.  SILLIMAN,  JR. 


AND 


Prof.  JAMES  DWIGHT  DANA, 

[NEW  UAVEN,] 


Prof.  ASA  GBAYg  ot  Cambridge, 
Prof.  XfOXnS  AC^ASSIZ,  of  Cambridge, 
Dr.  WOLCOTT  GIBBS,  of  New  York. 

This  work  has  now  been  established  more  than  forty  years,  and  is  th^  only 
JouRHAL  of  the  kind  iu  the  United  States.  It  is  devoted  to  the  general  inter- 
ests of  Phtbical  and  Ohsmioal  Sciknck,  Gbolooy,  Natural  History,  Oeogra- 
FHY  and  kindred  departments  bf  knowledge,  and  eMilauas  original  papers^  as 
well  as  abstracts  of  foreign  discoveries,  on  all  these  topics. 

Seventy-eight  Yolames  have  already  been  juiblishod.  Fiitt  in  tlie  Jirit  and 
TWKWTi-Kioar  in  the  teeond  Series. 

Sobscribers  receiving  their  copies  direct  from  the  Publishers  remit  their 
sabscriptlons  to  the  Office  of  SiLtniA'N^  JotRNAL,  New  Haven,  Oomit. 

Most  of  the  back  volumes  can  be  obtiiined  of  the  PublieboBS*   - 

All  oommunioations,  remmittances,  &c.,  to  be  addressed  to 

STTit.THfrAH  &  DANA, 

Office  of  '^  SiLLISCAN'S  JoVSHAfc  09  SCIXNOI,'* 

New  Haven,  Conn. 
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UNIVERSITY  OF  PENNSYLVANIAJ 

DSPABTMENT  OF 

MINES,   ARTS,   AND  MANUFACTURES. 
COUBSE  or  1869-1860. 


The  course  of  Lectures  in  this  Department  will  commence  on 
Monday^  November  21«^,  1859, 
and  will  be  continned  as  follows  : — 

MECHANICS  ANP  CHEMISTBT. 
Prof.  JoHv  F.  Fbaxib,  .    Monday  and  Thiarsday  at  4  P.  M. 

GEOLOGY  AND  MINERALOGY. 

Prof.  Chabus  B.  Tsxeo,  .  Tnesdaj  and  Friday  at  4  P.  M. 

CIVIL  ENGINEERING— CONSTRUCTION. 
TtoL  Faibxav  Roosbs,  .  •    Monday  and  Thursday  at  5  P.  M. 

APPLIED  MATHEMATICS-^URTEYING- 
Pro£  E.  Otis  Kevdalk,    •  .  Friday  at  5  P.  M. 

MINING. 
Prof.  J.  PtTBB  Lbslbt,  •  .    Tuesday  at  5  P.  M. 

A  Course  of  Mathematics  may  be  followed  by  those  who  desire  to  do  so,  under  tlit 
direction  of  the  Professor  of  Mathematics. 

The  Courses  may  be  attended  either  singly  or  together. 

The  lectures  will  be  continued  until  the  end  of  March. 

For  Tickets,  apply  to  Frederick  Dick,  Janitor,  at  the  University — ^North  Biulding, 
And  for  information  respecting  the  studies,  to 

FAfoMAN  ROeSRS,  Diav  or  nx  Factott, 
PhiUMphiA,  Odohcr,  1869.  203  Weat  Rittenhoviso  8qiMi«. 
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The  Journal  of  the  Franklin  Institute 

IS  PUDLISIIRD  ON  THE  F1H8T  OF  KiCH  MONTH, 

e  DoUan  per  annmn  for  one  copy,  Eight  Dollars  for  two  copiei,  and  Ten  Dollart 
for  three  copiea— 
Payabl*  oa  tli«  oomplctiOA  of  tite  Slxt1&  N«iab«r« 

JonroM  will  be  delivered  free  of  Poatage  wbenthe  subecription  is  paid  in  advan'^Oi  (see 
and  remiuaooes  on  last  page  ol  the  cover.) 

\ati9M  and  isUers  on  busiiBss  must  be  dincted  to  tub  AcTuaay  or  thb 
LiH  lasTmrTB,  Phxi.a]>blphia;—<A«  postage  paid. 


Tbe  Joornal  can  also  be  obtained  from  tbe  following: 

IRLES  S.  FRANCIS  &  CO.,  City  of  New  York. 
.  0.  LITTLE  &  Co.,  Albany,  New  York. 
:r03BY,  NICHOLS  &  GO.   Bostoa,  Massachusetts. 
-ITTLE,  BRO  W  N  &  Co..  *«  " 

lENRY  WHIPPLE  &  SON,  Salem,  «« 

i.  HICKMAN,  Baltimore.  Mar)  land. 
^F.  TAYLOR,  Washington,  District  of  Columbia. 

-HECTOR  BOSSANGE  6l  SON,  11  Quai  Voltaire,)  w-  .u    •    j 

^EIVES  6c  MACEY.  61  King  William  Street..       }  ^""^  '^  authorized 

eceive  subscriptions,  and  to  make  excl^anges  for  periodicals  devoted  to  the  Arts  and 


To  Readers  and  Correspondents. 

The  Conunittee  on  Publications,  anxious  to  render  this  work  as  valuable  as  possible 
lie  determined  to  ofier  a  liberal  compensation  for  original  articles  on  tbe  subjects  to 
lich  this  Journal  is  devoted;  and  they  accordingly  invite  mechanics  and  men  of  science 
comniunicate  their  observations. 

JOHN  C.  CRESSON, 

B.  H.  BARTOL, 

J.  VAUOHAN  MERRICK, 

FAIRMAN  ROGERS, 

WASHINGTON  JONES, 


Committee  on 
PubUcatiantB 


Kevir  Works  on  Civil  Ensineerins, 

By  JOHN  C.  TRAUTWINE,  Civil  Engineer. 
The  Field  Practice  for  Laying  out  Circular  Curves  far  Railroads. 

FocBTB  Thousaiti),  Reviscd  and  Enlarged,  in  Pocket-book  form— 

Jl  Jfew  Method  of  Calculating  the  Cubic  Contents  o^  Excavations  and 
Emhankments  by  the  Aid  of  Diagrams. 

With  10  Copper  Pistes. — Ssco^fi)  EnixioN,  Revised. 

tiee,  one  dollar  each ;  postage  on  the  Curves  five  oents;  and  on  the  Excavations  and 

imbankmenis,  eight  cents. 

Publiiihcd  by  WILLIAM  HAMILTON, 

Hall  of  the  Franklin  Institute,  Philadelphia. 
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CIVIL  ENGINEERING. 

Detcription  of  a  Magnetic  Apparatui  for  adding  Adhesive  Force  to  the  Driving 

Wheels  of  Locomotivei.    B7  Edward  W.  Serrell,  C.  E.,     .                         .  281 1 

Submarine  Electro-telegraphic  Experiments,                          •                         .  ml 

A  Coincident  Period  in  American  Statistics,             .                        •                         .  293 1 

The  Hydraulic  Lift  of  the  Victoria  Docks.    Invented  by  Mr.  Edwin  Clftrk,  ik  I 

Steam  Engineering  in  1859,  .                        .                        .                         .  S9$| 
Formula  and  Table  for  Proportioning  Arches  of  Wood  or  Cast  Iron  for  Bridgn. 

By  John  C.  Trautwine,  Civ.  Eng.,                .                       .                        .  aoi  | 

AMERICAN  PATENTS. 


List  of  American  Patents  issued  fcom  August  1 6th,  to  September  19ih,  1859, 
inciusiTe,  with  Exemplifications, 

MECHANICS,  PHYSICS,  AND  CHEMISTRF. 

On  Embroidery  by  Machinery.    By  George  Wallis, 

Heat-conducting  Power  of  Alloys, 

Proximate  Analysis  of  Coal  Tar.     By  Mr.  Crace  CaWert,  • 

Particulars  of  the  Steamer  Champion, 

R.R.  Cuyler,      . 

-  Ferry  Boats  Marion  and  Gen.  Warren, 

Straw  Matting,        •  •  •  • 

Particulars  of  the  Steam  Ferry  Boats  Ethan  Alien  and  Commodore  Perry, 

Persistent  Activity  of  Light,  •  .  . 

Further  Performance  of  the  U.  S.  Steamer  Wyoming, 

Gilding  Textile  Fabrics,  .... 

I  Remarks  on  the  Aurora  of  August  28th,  1859.     By  Benjamin  V.  Marsh, 
I  On  the  Freezing  Point  of  Water  in  Capillary  Tubes, 
I  New  Disinfecting  Powder, 

New  Material  for  Buttons,      .  •  .  • 

I  Coal  Supply  of  Great  Britain, 
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FRANKLIN  INSTITUTE. 


I  Proceedings  of  the  Steted  Meeting,  October  30,  1859, 

'  Notice  of  C.  Sharp's  Breech-loading  Repeating  Pocket  Pistol, 

■  Mr.  Warburton's  patent  Perforated  Hat, 

I  J.  Higginbotham's  improved  Stop  Valve, 

Abstract  of  Meteorological  Observations  for  August,  1859, 
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PASCAL  IRON  WOMS. 

Eatabliflied  In  18g| . 

MORRIS,   TASKER  ^  Co, 

MANUFACTURERS  OF 

Wrought  Iron  Welded  Tubes, 

4-inch  to  7  inches  bore,  lor  Stba.x,  Gas,  Wateb,  &c.,  with  T's,  L't  Stops,  Tin 
dec,  with  Screw  Joints  to  suit  tubes.  Malleable  Iron  and  Brass  Fittingi,  Cili 
Blower  Tubeg,  Blasting  Tubes,  &c. 

Galyanfoed  TnlNSS  and  Fittings  as  above. 

Lap-ivelded  Boiler  nues, 

1}  to  8  inches,  outside  diameter  cut  to  a  specific  length,  20  feet  or  miJer. 

Artesian  Well  Pipes 

Of  wrought  iron,  screwed  together,  flush  inside  and  oaL 
Goll»  of*  Tube   For  boiling  and  evaporating  by  steam  or  hot  water. 

Tnjrere  Colls, 
For  Blast  Fomaces,  and  tobe  cut  and  fitted  to  plans  and  spedfications  soil. 
Doable  Kettles,  For  steam  boiling  and  eTaporating,  and  cooking  hj  sboi 
Vrylngr  Closets 
Heated  by  steam ;  Wash  Houses  and  Steam  arrangements  for  Poblic  Institatiaai  • 
Prirate  Houses.    Steam  ClOSets  and  Hot  Tables,  for  Hotels  and  B^taaiaali 

Warming  and  Ventilating 

Steam  and  boi  water  apparatus  of  tbe  most  approved  plans,  for  Factories,  PiU 
Buildings,  Hotels,  Private  Dwellings;  Green  Houses,  A;c«,  constmcled  md  aiapli 
to  tbe  buildings  to  be  warmed. 

Hot  Water  Apparatus; 

Taslier'S  Patent  Self-Regulating  Hot  Water  Apparatus,  for  Private  BmiiBi 
School  Houses,  Hospitals,  Green  Houses,  Ac 

Iron  St  Brass  Castings, 

of  every  description. 

Gas  Works  Castings: 

Ketorts  and  Bench  Castings  for  Coal  Gas  Works;  Street  Mains,  Bends,  Braxft 
Drips,  Lamposts,  Lanterns,  dbc 

Rosin  G-as  Apparatus, 

For  Factories,  Public  Buildings,  Hospitals  and  Private  Dwellings. 

Artesian  Well  Pipe, 

of  Cast  Iron,  6,  S,  10  and  12  inches  diameter,  with  wrought  bands,  or  screw  ce«^ 

flush  inside  and  out. 

G-reen  House  Pipes  and  Boilex^s; 

Fire  Doors  and  Frames,  Hot  Water  Pipes  for  Fo.cing  Beds,  Pineries,  Garden  ReBU 

COI^VJIIlfS, 

Conduit  Pipes,  Pavement  Gutters,  Soil  Pipe. 

BATH  Tres, 

Sinks,  Sewer  Traps,  Soil  Pans  and  Traps,  and  Water  Closet  airaogetBecdi 

SCREWING  nSACBINSS, 

Drill  Stocks,  Stocks  and  Dies,  Tops,  Keamers,  Drills,  Pipe  Tonga,  aiKl  a  geai 
assortment  of  Gas  and  Steam  Fitters'  Tools  and  Materinla. 

WORKS,  Soutb  Finb  J&  FrankUn  Sts.  piTTT  i  ||1 

WAREHOVSi:  J&  OFFICE^  No.  3<.  9  So.  8d  St.  lllUlllJI 

STEPHEN  M0BBI8,  CHAS. 

THOS.  T.  TASKER,  Jr.  B.  P.  ] 
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SEAMLESS    BBASS   TUBES, 


AND 


SEAMLESS  COPPER  TUBES, 

FOK 

Locomotive,  Marine,  &  Stationary 
Boilers, 

MANUFACTDRED  BY 

AMERICAN  TUBE  WORKS, 

BOSTON,  MASS. 
JOSEPH  H.  COTTON,  Trea*.,  lOS  SUte  Street 


CELLULAR  6A$  RETORTS. 

C.  M.  CRESSON'S  CELLULAR  GAS  RETORT— Patented  Oct.  3, 

1854 — adapted  to  the  manafacture  of  GAS  from  Rosin,  Coa1|  Wood,  dec,  and  now  in 
Qse  at  the  Philadelphia  Gas  Works.    Patent  Rights  for  sale. 

For  information,  apply  to  HENRY  S.  HAGERT,  Attorney  for  Patentee, 

S.  E.  Corner  of  Walnut  and  Sixth  Streets,  Philadelphia,  Pa. 

EDWARD  S.  RENWICK, 

SOLICITOR  OF  PATENTS  IN  THE  UNITED  STATES,  AND  IN  FOREIGN 
COUNTRIES,  AND  EXPERT  IN  PATENT  CAUSES. 

0^,  336  Broadway,  A*et9  York. 

SAMUEL  Mcelroy, 

CIVIL    ENGINEER. 

Surveys  and  Plans  made  In  all  departments  of  Construction.    Special 
attention  paid  to  Water  Works,  with  or  without  pumping  supply. 

Ofvicks. 

10  Nmmu  St.,  New  York.  Engineer's  Office,  Water  Works,  Brooklyn. 

Box  9837,  P.  O.,  New  York. 
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TO  IRON  MANUFACTURERS. 


NASimrTETS 
Patent  Direct  Action  Steam  Hammer. 

{Merrick  Cf  S<m§,  JInigneet  of  the  Patent  for  the  United  State9.) 
The  andesigned  call  the  attention  of  Iron  Manufactarersto  the  N  as  myth  Pateht  Btzkh. 
Haxmsb,  now  so  (generally  introduced  into  this  snd  other  countries,  of  which  they  are 
t  he  assignees  and  sole  Agents  for  the  United  States.  Up  to  the  present  time  there  .hsTc 
been  made  by  the  Patentees  in  England,  for  that  country  and  the  Continent  of  Europe,  be- 
tween two  hundred  and  fifty  and  three  hundred  hammers,  for  Government,  Railway  Compa 
nies,  Copper  Works,  Forges,  and  Engineering  establishments;  and  the  undersigned  hare 
made  for  this  country  upwards  of  forty,  varying  in  sixe  from  500  lbs.,  fiilling  1 1  ft«,  to  6  tons, 
falling  6  feeL  They  can,  therefore,  confidently  urge  its  merits  upon  the  trade,  and  are 
provided  with  certificates  in  its  favor  from  many  parties,  (who  have  one  or  more  in  ose,) 
which  will  be  shown  upon  application. 

The  advantages  of  this  Hammer  over  all  other  forms  are  as  follows: — 
1st,  The  Ram  falling  vertically,  the  surfaces  of  the  bitts  iipon  it  and  the  anvil  are  alwajt 
parallel,  giving  facilities  for  flattening  a  ball  or  faggot  of  any  thickness;  and  the  fiUI  being 
far  greater  than  that  of  any  helve  hammer,  a  much  thicker  mass  may  be  placed  onder, 
without  choking  it. 

2d,  The  intensity  of  the  blow  may  be  modified  instantly  by  the  attendant,  so  as  to  suit 
/he  work;  and  the  Ram  may  in  like  manner  be  ahrtated  in  its  descent  at  any  point,  so  that 
it  is  more  completely  under  control  than  any  other  form  known. 

3d,  It  may  be  adapted  to  any  description  of  work,  whether  for  hammering  bloomi, 
making  heavy  forgings,  or  the  ordinary  light  forgings  for  machine  shops;  for  beating  cop 
per,  or  crushing  ftone,  dec,  dec.  The  form  of  the  side  frames  can  be  altered  to  suitor 
cumstances,  so  as  to  allow  free  access  on  all  sides. 

4th,  It  requires  no  Steam  Engine  to  work  it;  hence  the  friction  and  other  losses incideDt 
to  the  ordinary  hammer  are  materially  reduced.  In  Forges  the  waste  heat  firoiii  the  hir 
naoes  gives  ample  steam  to  work  it.  rivery  Hammer  is  provided  with  self-acting  vai 
hand  gearing. 

For  terms  and  other  particulars,  apply  to 

MERRICK  &B0N8, 

S^nUkwark  Fmindryt  Pkilade^hiM. 
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FROSSfiR'S  PATENT 

ORIGINAL 

LAP-WELDED  IRON  AND  STEEL  BOILER  TUBES,  SAFE 
FROM  END  TO  END. 

PARIS'  PATENT  ENAMELED  IRON  PIPES  AND  PUMPS, 

FOR  WATER  SUPPLY,  ACIDS,  &c. 

SOLE  IMPORTERS. 

PROSSER'S  PATENT 

SURFACE  CONDENSERS  for  high  pressure  steam,  with  sea  or  other  bad  boiler  water. 
Gauges,  3-cutter  Drills,  Countersinks,  TuBe  end  Cutting  Bars,  Expanderd,  Tube  Scalers, 
dteel  Wire,  Whalebone  Brushes,  and  Pall  Lever  Wrenches. 
Tubes,  plain  or  enameled,  screwed  together  for  ARTESIAN  WELLS. 

THOS.  PROSSER  &  SON, 

28  Piatt  Street,  New  York. 


M.  W.  BALDWIN  &  Co^  PhUadelphia. 

Manoiacture  LOCOMOTIVE  ENGINES  of  the  most  approved  construcaon,  and 

perfect  adaptation  to  ail  the  variety  of  circumstances  under  which  they  can  be  usefully 

employed  ;  ranging  in  weight  from  ten  to  thirty-six  tons,  and  using  one-half^  two-thirds. 

three-fourtbe,  or  the  whole  weight  for  adhesion,  as  the  grade  of  the  road,  or  boainess  ta  be 

.  done,  may  render  desirable  or  necessary. 

Patterns  of  various  siaes  of  each  of  the  following  plans,  vis : 
Plan  A  and  B,  1  pair  drivers  and  trucks,  for  Passenger  business  exclusively. 
«<      C,  %        <*  **  **  or  Freight  business. 

**      D,  3        «  "       ) 

''     D,  2        **  *'       { ^<"  Freight  business  ezdusively. 

a     B,  4        «  "       ) 

The  D  an^  £  Plans  are  perticulsrly  adapted  to  roads  having. heavy  grades  and  abrupt 
curves.  The  temporary  track  connecting  the  Eastern  and  Western  divisions  of  the  Vir* 
ginia  Central  Railroad,  having  grades  of  295  feet  rine  per  mile,  and  curves  of  300  feet 
radius,  hs«  been  sBCoessfafly  worked  for  two  yeart  past  by  six-wheel  D  Eqgines  of  our 
make.  • 

T%e  materials  and  uforkmansMp^  efficiency  and  durability,  economy  of  fuel  and  re* 
pairs,  are  guarantied  equal  to  any  other  engines  in  use. 


DRAWING. 


rE  aabecriber  would  respectfully  inform  his  friends  and  the  public,  that  ht  con- 
tinues to  give  instruction  in  MACHINE,  ARCHITECTURAL,  TOPOGRA- 
PHICAL, and  LANDSCAPE  DRAWING,  and  PAINTING  in  OIL  and  WATER 
COLOR8.  Day  and  Evening  Classes  at  the  office,  and  instructions  given  in  Schools  and 
Families.    Drawings  for  Patents  correctly  made,  and  Designs  furnished. 

JOHN  KERN, 
N.  W.  Corner  Tenth  and  Race  Streets, 

late  No.  62,  Filbert  Street,  near  10th 

BEFEBEirCES. 
P.  F.  ROTHERMEL,  Esq.,  D.  R.  ASHTON,  Esq. 

JBSPER  HARDING,  Esq.,  Wx.  HAMILTON,  Actuary  Fr. Inst 
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THE  GREAT  AMERICAN  AND  FOREIGN 

Patent  Agency  Offices. 


IHTEIVTORS  SBCVRIS  T0VB  RIGHTS. 


HOW  TO  OBTAIN  LETTERS  PATENT. 


MESSRS.  MUNN  dc  Co^  Editors  and  Proprietort  of  the  SeUntifie  American^  are 
couducting  the  most  eucceseful  aobhct  for  securing  the  Riorts  or  ImsToms,  to  be 
found  in  the  Vnited  States.  They  have  been  personally  familiar  with  the  progrsas  of 
Invention  and  Disoovery  for  the  past  fiAeen  years,  and  have  prepared  and  conducted  within 
this  period  more  Patent  cases  than  any  other  AosaCT  isr  tbb  World.  As  an  evidence 
of  the  confidence  reposed  in  their  ability  and  integrity,  they  may  with  propriety  refer  to 
the  eztrsordinary  fact  that  nearly  TWO  THOUSAND  PATENTS  have  issued  to  their 
clients  during  the  brief  space  of  only  TWO  YEARS ;  and  during  the  same  period  they 
have  examined  through  their  efficient  Branch  Office  in  Washington  into  the  novelty  of 
about  eighteen  hundred  Inventiona^  thus  affording  to  them  a  knowledge  of  the  contents 
of  the  Patent  Office  unrivalled  by  any  existing  agency.  Not  only  this,  but  more  than 
one-half  of  all  the  Patents  secured  by  American  citizens  in  European  countries  are  taken 
through  MUNN&CO.'S  AGENCIES  IN  LONDON,  PARIS,  BRUSSELS,  BER- 
LIN, AND  VIENNA. 

Circulars  of*  Advice  How  to  Secubb  Amxricav  inn  PonBioH  PATairrs, 
will  be  sent,  free  of  charge,  to  all  who  may  wish  for  them.  Messrs.  Munn  dc  Co.*s  prin- 
cipal Offices  in  New  York  are  removed  from  1S8  Fulton  St.  to  the  spacious  rooms  in  the 
new  Park  Buildings,  Noe.  37  Park  Row,  eastern  side  of  the  City  Hall  Park,  and  145 
Naasau  St,  where  all  communications  should  be  addressed,  and  where  Inventors  are  cor- 
dially invited  to  call  whenever  they  visit  the  city.  Their  Branch  Office  in  Waafaingtoa 
City  is  on  the  corner  of  F  and  Seventh  Sts.,  directly  opposite  the  Patent  Office.  Mann 
dt  Co.  refer  fay  permission  to  Judge  Mason,  Ex-Commissioner  of  Patents,  and  to  over 
SxYXv  Thousavd  Inventors  in  the  United  States  whose  papers  have  l>een  prepared  sad 
prosecuted  through  their  Agency.    Addreaa 

MUNN  &  CO., 

No.  87  Park  Row,  New  York  City. 


AMERICAN  AND  FOREIGN  OFFICE 

roR 

PROCURING   PATENTS. 
LOW,  FASITRTJi  &  Co., 

SolicUors  of  Patents  for  Inveniion$^  and  Editors  of  the  Itweniar. 


804  BROADWAY,  comer  of  DUANE  Street, 

third  block  above  City  Hall,  New  York. 


LEMUEL  W.  SERRELL, 

SOLICITOR  OF  AMERICAN  &  FOREIGN  PATENTS, 

JVb.  121  Jfassau  Street ^  Jfew  Yark^ 

Prepares  Mechanical  Drawings^  Specifications,  Caveata,  Asaignments,  ^c.,  and  transacts 
aV  other  business  connected  with  obuining  Letters  Patent  in  the  United  Statea  and  Fof 
eign  Countries  with  promptness  and  dispatch. 
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HENHY  HOWSON'S 
FHILAIIELPfllA  AGEICT  FOR  PR0CnBIH6  FATBITS 

IN  TBI 

UNITED  STATES  AND  EUKOPE, 
FORREST  PLACE  No.  123J  SOUTH  FOURTH  STREET, 

PHILADELPHIA. 


AGENCIES  IN  LONDON.  EDINBURGH,  DUBLIN,  MANCHB8TER, 

PARI8,  BRUSSELS,  VIENNA,  LEIP8IC,  BERLIN, 

AND  OTHER  EUROPEAN  CITIES, 


H.  Howf on  prepares  Specifications,  Drawinge,  Deeds,  of  Assignment,  conducts  Inter- 
ferences, Appeals,  Applications  for  Re-issues.  Extensions,  Ac,  attends  to  the  filing  of 
Caveats,  Reports  as  to  the  Patentability  and  Utility  of  Inventions,  and  also  acts  as  Consult- 
ing Attorney  to  either  eoansel,  plaintiff,  or  defendant,  in  saits  at  law  respecting  Patents. 

As  H.  H.  visits  Washington  monthly,  he  is  prepared  to  take  charge  of  rejected  appli- 
cations, and  argue  such  cases  before  the  Examiners  and  Commissioner,  thaa  saving  to 
.inventora  the  annoyance  and  expense  of  personal  visits  to  Waahington. 

Burlington,  Iowa,  October  S,  1857. 
Dkab  Sir  : — I  take  this  occasion  to  state  to  you,  that  for  several  years  past  I  have  been 
acquainted  with  the  manner  in  which  you  have  conducted  your  business  as  Patent  Soli- 
citor. This  has  always  been  highly  creditable  to  yourself,  and  satisfactory  to  the  Patent 
Office.  You  understood  your  cases  well,  and  presented  them  in  that  intelligible  form  which 
generally  insured  success.  I  make  this  Certificate,  in  hopes  that  it  may  be  serviceable  to 
yon  in  continuing  to  find  that  employment  in  your  profession  to  which  your  industry, 
intelligence,  and  courteous  bearing,  so  justly  entitle  you. 

Yours,  very  truly,  CHARLES  MASON, 

To  Hbkrt  Howsoh,  Esq.  Late  CommUsioner  of  Patents. 

THOMAS  D.  STETSON, 

Meohanioal  Efagi/n/eer  cund  American  and  Foreign 

FATENT  AGBNT, 

>ro.  6  TRYON  ROW,  Nxw  Yomx. 


HENRY  £.  ROEDER, 

MECHANIOAL  ENGINEER  AND  PATENT  AGENT, 

JVb.  346  Broadway^  JVew  York. 

Applications  for  Letters  Patent  for  the  United  States,  and  every  country  in  Europe, 
jnAde  on  the  m6st  reasonable  terms. 

J.  R.  &  H.  S.  ROBINSON, 
CONSULTING  &  SUPERINTENDING 

STSAIII   BNGZNEBRS, 

NO.  7  BIOELOW  LIBRARY  BUILDING, 

CLINTON,  Mom. 
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DR.  F.  A.  GENTH, 
No.  333  WALNUT  STREET, 

PHILADELPHIA, 

DFFJIES  BIS  SEgYlCXS 

For  the  examination  of  Ores,  JiTmeralSy  Mineral  Waters,  SoiUy 
Manvnres^  and  other  Chemical  Products. 

ALBO  IN  atf  I!fO  BU  HIOnSSIOVAL  ADTICI  AAB  OnmOH 

ON  THE  VALUE  OF  MINES  AND  MINEaAL  LANDS, 

AND  ON  CHEMICAL  QUESTION6|  ETC. 

:o« 

tSf^A  limited  number  of  Students  taken  in  Analytical  and  Practical 
Chemistry,  Mineralogy,  Geology,  and  Metallurgy. 


LABORATORY  FOR  PRACTICAL  AND  ANALYTICAL  OHEBISTRT 

ESTABLISHED  IN  1836. 

The  Bubscribern  continue  to  give  their  personal  attention  to  inntructton  in  PRACTI- 
CAL CHEMISTRY,  MINERALOGY,  AND  GEOLOGY,  according  to  the  method 
which  they  have  pursued  successfully  during  the  past  twenty-two  years  in  this  city.  A 
commodious  and  well  furnished  Laboratory,  a  large  and  select  Library  of  practical 
and  scientific  works  in  the  English,  German,  and  French  languages,  together  with  min- 
eral, geological,  and  technical  Collections,  offer  every  facility  to  the  student. 

ANALYSES  of  Ores,  Minerals,  Soils,  Waters,  Vegetable  substances,  and  the  produc- 
tions of  Art  will  he  carefully  executed.  Persons  residing  at  a  distance  may  send  by  letter 
small  average  samples  of  ores,  earths.  See,,  weighing  from  100  grains  to  one  ounce. 

The  various  applications  of  Chemistry  to  Manufactures,  Agriculture,  Medicine,  and 
Pharmacy  will  receive  special  attention.  Where  it  is  practicable,  researches  will  be  in- 
stKnted  and  opinions  given  on  all  chemical  questions. 

Apply  to  Wjc  HAMILTON)  Actuary  of  the  l^ranklin  Institute,  or  to  the  subscriben, 

BOOTfl^  GARRETT  ti  CAHAC, 

At  the  Laboratory,  ClMiit  Street,  lOth  8L  between  Market  smd  Chectnut  Sta, 

JAMES  C.  LANE, 

XX-CaiEF  ■NOIKUa  OF  SZPL0RATI0N8  IN  SOUTH  AXXKICA,  AC. 

MECHANICAL  AND  CONSULTING  ENGINEER, 

TIMES  BUILDING.  No.  41  PARK  ROW, 
Room  Jfo.  4.  Kew  York. 


PATENTS  NEGOTIATED. 

Drawings,  Specifications,  and  Models,  (metal  or  wood^  Applications  for  Patents,  and  sM 

business  whatever  cenneeted  with  Patents  atteoded  to  with  economy  and  dispatch. 

Application  fox  Patent;  including  drawings,  specification,  and  Patent-Office  fees,  960. 
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LOCOMOTIYE   ENGINES 

Constnictod  with  DIMPPEL'8  PATENT  BOILER,  unite  and  combine  all  the  mechani- 
cal and  physical  characteristics  essential  to  the  thorough  and  economical  consumption  of 
fue),  whether  Coal  or  Wood.  The  practical  results  which  have  followed  its  introduction 
and  use,  are  matters  of  official  record  in  the  Reports  of  the  Philadelphia,  Wilmington, 
and  Baltimore  Railroad  Company,  and  other  Railroad  Companies,  whose  concurrent  tea- 
Umony  demonstrates  its  efficiency  and  its  success. 

The  DIMPPEL  COAL  BURNER  has  parsed  through  the  preliminary  Ordeals  of  trial 
and  experiment  The  plan  of  this  Boiler  is  based  on  sound  philosophic  principles,  and 
hence  its  efficiency  and  success  in  generating  steam,  with  lkss  wrio»t. 

It  will  be  seen,  by  the  cut  ah6ve,  that  the  bent  up  Water  Tubes  terminate  at  the  crown 
of  the  fire-box  at  one  end,  and  communicate  with  the  water  ftpace  at  the  other  or  farther 
end,  thus  bringing  the  water,  mechanically,  from  the  colder  or  farther  end,  directly  over 
the  fire,  absorbing  the  greater  part  of  the  heat,  and,  at  the  same  time,  overflowing  (he 
crown,  keeping  it  cool  and  protecting  it  from  being  overheated,  and  thereby  preventing 
explosion,  in  case  the^  water  ehould  fail  much  l>elow  its  ordinary  level;  and  also  inceeas- 

ING  THK  HRAT/HO  SVRFACB  TUR£K.POLn  WITHIIT  THK  FIHK-RUX.      The  bcud  in  the  tubeS. 

enables  them  to  yield,  and  thus  relieve  the  joints  from  undue  strain,  caused  by  the  un- 
equal erpansioh  end  contraction. 

The  heated  products  of  combustion  not  being  separated  by  passing  through  tubes,  as 
i«  the  case  in  the  fioe  tabular  Boilers,  by  proper  appliances  combustion  is  maintained. 
among  the  tubes,  the  whole  length  of  the  Boiler. 

Of  one  of  the  Engines  constructed  with  the  Dimpfel  Boiler,  8.  M.  Felton,  Esq.,  Presi- 
dent of  the  Philadelphia,  Wilmington,  and  Baltimore  Railroad  Company,  in  his  Annual 
Report  for  the  year  ending  November  30,  1 S58,  says : 

^*The  Dimpfel  Engine,  Daniel  Webster,  has  run  [the  Great  Express  Train]  daring  the 
jemry«32,786  miles. 

Cost  of  Coal  concamed,  .  .        $  197316 

Cost  of  Wood  for  kioiiling,  •  •  167-70 


Total  cost  for  fuel,  $  2140-85*' 

Coat  per  mile  run  •  52-100  oenta.  **  Average  namber  of  cars  down,  9] — ^average  num- 
ber of  cars  up,  10." 

WilroingtoD,  J«ly  9,  1858. 
S.  M.  FxtTOH,  Esq.— Dear  Sir : — ^The  [Dimpfel]  Engine  Henry.  Clay,  ran  7§  [trial] 
tripe  in  Jane,  1858,  between  Philadelphia  and  the  Susquehanna  Rivef,  940  miles.  *     * 
Coal  per  mile,  20  49-100  Ibt.'    Coil  coat  per  mile  ran,  8  8-10  cents.    Average  cars  each 
way,  seTen  long  cars,  passenger  train. 

Wx.  Stxabvs,  Master  Machinist  P.  W.  A;  B.  R.R. 
For  further  information,  address,  ^.  P.  DIMPFEL,  Pbiladblphia. 

BBPORT  of  the  COMMlrfEE  appointed  by  the  FRANKLIN  INSTITUTE 

to  experiment  on 

THE  STRENGTH  OV  MATERIALS  EMPLOYED  IN  THE  CON- 
STRUCTION  QF  STEAM  BOILERS, 
Illustrated  %oUh  10  Copperplatfis.    Price,  $1*50. 
A  £pw  eoptes  can  be  had,  on  application  to 

WILUAM  HAMILTON,  Jc/f/flry, 

Hall  of  the  Franklin  InatituU 
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FOWLER  &  WEILS, 

AGENTS  FOR  OBTAINING 
AMERICAN  AND  FOREIGN  PATENTS, 

No.  308  BROADWAY,  NEW  TORE. 

L.  N.  FOWLER,  a  R.  WELLS. 

THOMAS  p.  HOW,  Miamey. 


While  we  transact  generally  business  of  every  description  relating  to 
applications  for  Patents,  we  invite  the  patronage  of  the  public,  more 
especially,  in  contested  cases,  particularly  those  of  appeal  and  inter- 
ference.  In  examining  an  application  which  has  been  rejected  in  the 
hands  of  other  Agents,  we  usually  charge  a  fee  of  five  Dollars  ;  and  if 
on  such  examination  we  deem  it  tenable,  we  will  in  most  cases  prosecute 
it  on  supplementary  proceedings,  on  being  secured  the  payment  of  a 
suitable  fee  upon  the  issue  of  the  Patent. 

"  PALMER'S  ARM  AND  LEG! 

Mb,  PALxim  has  the  pleasare  of  announcing  that  he  hac  completed  the  Imrnxnom 
of  the  Abm  ;  and  be  believes  it  to  be  at  least  equal  in  all  respects  to  the  Patbxt  Lks. 
To  secure  A  bus  wiihia  six  months,  orders  should  be  sent  iMmediuieiif,  as  buiidreds  ol 

applications  are  now  on  file* 

The  Abk  and  Haitd  imitate  the  natii* 

ral  ones  Tery  nearly  in  appearance  u»d 

motion-^all  the  joints  being  copied  with 

great  precision,  and  Tendered  neeftii  to  an 

)  extent  hitherto  onapproacbed. 

PALMER'S  PATENT  LEG 

Has  been  exhibited  at  thiity  Exhibitions  of  distinguished  scientific  societies.  In  compe- 
tition with  all  other  substitutes,  and  has  in  btbby  nrsTAVOB  been  declared  **  tab  bbct'* 
artificial  limb  extant. 

In  addition  to  thirty  Gold  and  Silver  Medals  (or  first  premiums  J  awarded  the  InTcntOK, 
by  Scientific  Societies  in  the  United  States,  he  was  (by  the  unanimous  approval  of  an  in- 
ternational  Council  of  distinguished^  Surgeons,)  honored  with  the  award  of  the 

PRXZBMBDAL, 

At  the  WORLD'S  EXHIBITION,  in  London  (I85i;,  and  also  with  tho 

SILVER  MEDAL, 

(Only  First  Class  Priie.)  at  the  New  York  Ciystal  Palace  (1863),  lor 
"THE  BEST  ARTIFICIAL  LEG." 


"THE  BANE  AND  ANTIDOTE," 

Is  the  title  of  a  Journal  published  for  gratuitous  distribution  among  Soigeons,  and  per. 
sons  who  have  saflbred  ampatation  of  limbs.  The  pam^let  will  be  sent,  postage  paid, 
to  oTeiy  applicant.  Address, 

B.  FRANK.  PALMER,  Sargeon-Artist, 

18S0,  Chesnnt  Street,  Philadelphia^,  P^ 
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JOURNAL 


OF 


THE  FRANKLIN  INSTITUTE 

OP  THE  STATE  OP  PENNSYLVANIA, 

FOR  THE  J 

PROMOTION  OF  THE  MECHANIC  ARTS. 


DEGElilBiSR,  1859. 


CIVIL  BNGINBBRING. 


Steam  Engineering  in  1859.* 

(CoDtinued  firom  page  301.) 
STEAM  GENSBATION. 

In  the  introductory  remarks,  onr  readers  will  have  noticed  how  care- 
fully any  exaggeration  has  been  ayoided  in  speaking  o{po98ible  econo- 
mics in  generating  and  using  steam ;  and  we  have  taken  this  course, 
knowing  there  are  many  practical  engineers  of  the  present  day  who 
do  not  nesitate  to  speak  of  1^  and  even  1  9).  of  coal  as  sufficient  to 
obtain  an  indicated  H.  p. ;  whether  such  statements  will  be  borne  out 
by  any  present  or  future  improvements,  time  will  prove.  The  reason 
we  avoid  what  may  be  considered  extreme  views,  is  because  we  wish 
to  stand  on  firm  ground,  and  have  all  our  statements  supported  by  the 
general  engineering  experience  of  the  country. 

We  propose,  therefore,  in  the  spirit  of  the  introductory  remarks,  to 
allude  simply  to  facts  as  they  exist,  and  not  to  individuals,  to  attempt 
to  separate  the  good  from  the  bad,  and  to  point  out  some  of  the  legiti- 
mate improvements  that  can  alu>ay%  be  realized  in  the  veneration  of 
steam,  by  faith  in,  and  adherence  to,  the  text  with  which  we  set  out, 

^that  ^^  HEAT  IS  THE  SOUBCB  OF  ALL  POWER  IN  STEAM." 

Although  the  generation  of  steam  or  vapor  of  water  has  no  neces- 
sary connexion  with  the  machine  in  which  the  steam  may  be  afterwards 
applied  to  produce  motive  power,  yet  it  is  generally  the  custom,  in 
considering  results,  to  mix  the  two  together  in  such  a  way  as  to 

•tiom  tlM  Load.  Artten,  June,  ISM. 
Vol.  ZXXyilL— Thibo  8i]Uig.»No.  6.— Dioimbib,  1S69.  31 
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862  Civil  Engineering. 

prevent  the  possibility  of  arriving  at  correct  conclusions :  the  diameter 
of  the  cylinder  is  the  dimension  purchasers  look  to  as  the  most  import- 
ant, whilst  they  receive,  almost  without  comment,  every  variety  and 
size  of  generator :  the  consequence  of  such  a  practice  can  be  foreseen: 
the  amount  of  power  received  for  a  given  price  varying  to  the  extent 
of  30  and  40  per  cent. 

Elaborate  and  reliable  experiments  have  been  made  to  ascertain  the 
quantity  of  heat  necessary  to  evaporate  a  given  weight  of  water,  and 
we  receive  as  ascertained  facts  the  large  amount  of  latent  heat  in  steam, 
and  the  different  quantities  of  fuel  necessary  to  raise  the  temperature 
of  a  cubic  foot  of  water  from  82°  to  212°,  and  to  convert  it  from  212® 
into  steam.  We  also  take  it  for  granted  our  readers  are  familiar  with 
the  expansive  property  of  steam ;  if  not,  we  cannot  undertake  to  sup- 
ply such  elementary  information. 

In  steam  boilers  we  have  two  distinctive  features — the  fire-grate  and 
the  heating  or  absorbing  surface — and  they  are  so  closely  connected 
and  mutually  dependent  on  each  other,  that  if  the  relative  proportion 
between  them  be  altered,  there  is  an  immediate  alteration  In  the  re- 
sults. 

It  happens  that  inexpensive  boilers  in  construction  are  not  neces- 
sarily economical  in  performance  ;  on  the  contrary,  if  a  small  boiler 
is  required  to  produce  a  large  supply  of  steam,  the  result  is  a  consider- 
able waste  of  fuel ;  this  remark  applies  to  all  descriptions  of  boilers, 
for  land  or  sea. 

If  all  the  heat  developed  in  the  combustion  of  1  &».  of  the  best  steam 
coal  be  utilized,  it  will  evaporate  from  14  fibs,  to  15  ibs.  of  water  at 
212°.  How  near  do  we  arrive  at  such  a  result  in  ordinary  practice  ? 
— certainly  not  within  40  per  cent.  Ordinary  land  and  marine  boilers 
do  not  evaporate  more  than  from  7  fibs,  to  8  J  fibs,  of  water  at  212°  per 
1  fib.  of  fuel ;  in  fact,  it  has  been  stated  on  good  authority  that  the 
average  duty  of  land  boilers  in  the  Lancashire  districts  does  not  ex- 
ceed from  6  fibs,  to  7  fibs,  of  water  at  212°  evaporated  by  1  fib.  of  coal. 
There  are  instances  of  10  fibs.,  11  fibs.,  and  11^  fibs,  of  water  at  212° 
being  evaporated  by  1  fib.  of  the  best  fuel ;  and  if  the  late  Newcastle 
experiments  can  be  relied  on,  nearly  18  fibs,  was  evaporated ;  but  this 
latter  duty  in  an  ordinary  marine  boiler,  although  with  fresh  water,  is 
80  far  above  what  is  realized  in  general  practice,  and  so  very  near  the 
theoretical  value,  that  we  cannot  at  present  admit  it  in  our  calcula* 
tions  ;  it  may,  however,  be  conceded  that  fully  11  fibs,  of  water  at  212° 
can  be  evaporated  by  1  fib.  of  good  steam  coal, — an  improvement  of 
more  than  30  per  cent,  on  the  general  practice  of  the  present  day. 

In  generating  steam  there  are  two  chief  sources  of  waste — eradiation, 
and  the  heated  gases  allowed  to  escape  through  the  chimnev.  The  first 
can  be  partly  removed  by  clothing  the  boiler  with  non-conducting  ma- 
terial ;  the  second  is  the  most  important  and  the  most  difficult  to  con- 
tend with. 

In  locomotives  the  temperature  of  the  escaping  gases  is  upwards  of 
1000° ;  in  land  boilers,  from  400°  to  600° ;  and  in  marine  boilers,  from 
500°  to  900° ;  in  each  case  depending  to  a  great  extent  upon  the  rela- 
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tive  proportion  between  the  fire-grate  and  the  absorbing  surface,  or, 
more  correctly,  between  the  amount  of  fuel  consumed  in  a  given  time 
and  the  absorbing  surface.  And  this  brings  us  to  the  real  practical 
difficulty  of  combining  economy  of  fuel  with  the  development  of  great 
evaporating  power  in  a  boiler  of  a  given  size  and  weight. 

The  amount  of  evaporation  in  a  given  time  in  steam  boilers  of  the 
same  type,  is  proportional  to  some  extent  to  the  difference  between  the 
temperatures  of  the  escaping  heated  gases  and  the  water  to  be  evapo- 
rated with  a  given  absorbing  surface :  the  higher  the  temperature  of 
the  said  gases  the  greater  the  evaporation  in  a  given  time,  and  the 
greater  the  amount  of  fuel  required  to  evaporate  a  given  quantity  of 
water.  On  the  other  hand,  the  nearer  the  temperature  of  the  escap- 
ing gases  approximates  to  the  temperature  of  the  water  to  be  evapo- 
rated, the  less  the  evaporation  in  a  given  time,  and  the  less  the  amount 
of  fuel  required  to  evaporate  a  given  quantity  of  water. 

In  the  above  statements  it  is  assumed  in  each  case  the  boilers  are  o& 
similar  construction  and  worked  under  similar  circumstances,  the  only 
difference  being  in  the  ratios  of  the  absorbing  surface  to  the  amount 
of  fuel  consumed  in  any  given  time:  the  truth  of  the  above  is  seen 
every  day.  In  one  case  (we  state  actual  instances,)  there  is  a  marine 
boiler  having  1600  feet  of  absorbing  surface,  and  80  feet  of  fire-grate, 
or  a  ratio  of  20  to  1,  the  combustion  is  at  the  rate  of  24  lbs.  per  sq. 
foot  of  fire-grate  per  hour,  the  escaping  gases  have  a  temperature  of 
upwards  of  800°,  6 J  lbs.  of  water  is  raised  from  100°  to  260°,  and 
evaporated  by  1  lb.  of  fuel,  and  190  cubic  feet  of  water  are  evaporated 
per  hour,  or  1  cubic  foot  to  8  J  sq.  feet  of  absorbing  surface. 

In  another  instance,  we  have  a  marine  boiler  of  similar  construc- 
tion and  proportions,  except  in  the  ratio  of  fire-grate  to  absorbing  sur- 
face, the  latter  being,  1200  sq.  ft.,  and  the  former  40  sq.  ft.,  or  a  ratio 
of  30  to  1.  The  combustion  is  at  the  rate  of  16  Bbs.  per  sq.  ft.  of  fire- 
grate per  hour ;  the  escaping  gases  have  a  temperature  of  450°;  8J 
ibs.  of  water  are  raised  from  100°  to  270°  and  evaporated  by  1  ft),  of 
fuel,  and  87  cubic  ft.  of  water  are  evaporated  per  hour,  or  1  cubic  ft. 
to  13|  sq.  ft.  of  heating  surface. 

These  boilers  are  working  under  like  circumstances,  and,  leaving  out 
decimals,  the  figures  given  are  substantially  correct,  and  fully  illus- 
trate the  connexion,  previously  stated  to  exist,  between  the  tempera- 
ture of  the  waste  heat  and  the  duty  and  economy  realized. 

If  engineers  had  simply  to  generate  steam  with  the  least  possible 
expenditure  of  fuel,  regardless  of  time,  and  the  cost,  weight,  and  ca- 
pacity of  the  generator,  the  problem  could  be  solved  with  comparative 
ease,  but  the  case  is  totally  different ;  a  certain  weight  of  steam  has 
to  be  produced  in  the  least  possible  time  with  the  least  possible  cost, 
weight,  and  capacity  of  the  generator,  and,  above  all,  with  the  least 
possible  expenditure  of  fuel — regard  being  had  also  to  durability  and 
facilities  for  repair.  Here  we  have  the  most  conflicting  conditions,  and 
it  cannot  be  matter  of  surprise  if  mistakes  have  been,  and  are  being 
made,  it  being  only  necessary  that  one  element  be  over-valued  or  an- 
other be  under-valued,  to  insure  an  unsatisfactory  result.    One  manu- 
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facturing  engineer  swears  by  his  fire-grate,  another  by  his  heating 
surface,  and  another  by  his  proportion  or  form  of  flues ;  it  matters 
not  which  is  the  favorite  view  (one  may  be  adopted  with  less  injury  to 
the  purchaser  than  another);  nothing  short  of  an  impartial  considera- 
tion of  each  and  all  of  the  requirements  in  generating  steam  can  meet 
the  difficulties  of  the  case. 

If  such  impartial  consideration  was  the  general  rule,  there  would  be 
no  occasion  for  the  present  remarks. 

The  history  of  the  locomotive  boiler  clearly  shows  how  little  pre- 
vious design  has  had  to  do  with  its  present  efficiency;  the  necessity  of 
using  high  pressure  steam,  and  the  difficulty  of  condensing,  led  the 
way  to  the  blast;  and  it  must  be  admitted  that,  of  all  kinds  of  boilers, 
the  locomotive  is  the  most  scientific  and  the  most  economical,  if  allow- 
ance be  made  for  the  peculiar  requirements  connected  with  its  use. 

Notwithstanding  the  temperature  of  the  smoke-box  is  often  1000®, 
with  a  combustion  of  from  60  to  120  Bbs.  of  fuel  per  square  foot  of  fire- 
grate per  hour,  a  larger  amount  of  water  is  evaporated  by  a  given 
weight  of  fuel  than  in'  the  majority  of  land  or  marine  boilers.  The 
rapid  combustion  is  more  perfect — almost  every  portion  of  the  boiler 
is  protected  by  non-conducting  materials — less  than  7  ft.  of  heating 
surface  is  sufficient  to  evaporate  a  cubic  foot  of  water — and  1  9>.  of 
Welch  coal  will  evaporate  8  J  to  9  Bbs.  of  water :  nevertheless,  there  is 
much  unnecessary  waste  of  fuel  in  the  high  temperature  of  the  escap- 
ing gases  (although  they  are  not,  comparatively ^  so  high  when  the  tem- 
perature in  the  furnace  is  considered),  and  in  supplying  the  feed-water 
at  a  low  temperature.  With  the  introduction  of  coal  as  fuel,  modifi- 
cations may  be  required  in  the  furnace  and  tubes ;  and  there  is  much 
reason  to  believe,  from  comparative  experiments,  that  crowded  tubes 
do  not  allow  the  steam  to  escape  to  the  steam  space  as  quickly  as  it  is 
generated. 

We  may  confidently  look  to  a  considerable  increase  of  economy  and 
efficiency  in  the  locomotive  boiler,  even  though  now  for  weight,  space, 
cost,  and  economy  of  fuel,  it  must  be  placed  at  the  top  of  the  list,  and 
certainly  deserves  the  least  criticism. 

The  duty  and  economy  of  steam  boilers  are  mainly  dependent  on 
the  rate  of  combustion,  the  ratio  between  the  heating  surface  and  the 
fire-grate,  and  the  ratio  between  the  heating  surface  and  the  consump- 
tion of  fuel  per  hour,  thus : — 

Rati  or  Coxbubtion. 

Cornish  boilers  burn  per  square  foot  of  fire-grate,  4  lbs. 

Ordinary  land  boilers,            .                 .                .  12   »• 

Marine  boilers,                •                 •                 .  18   " 

Locomotive  boilers,                .                 .                •  100   " 

Ratio  bktwkcn  Hbatinq  BusrACi  amd  Fibx-obati. 

Ordinary  land  boilers,  .  .  .     12  to  1. 

Marine  boilers,  .  .  .  27  to  1. 

Cornish  boilers,     •  .  •  •    36  to  1. 

Locomotive  boilers,  .  •  •  75  to  1. 
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Ratio  of  HiAtora  Subfaoi  to  Rati  or  CoMBiwnoT. 
Cornish  boilen,  •  •  •    9*0    to  1. 

Marine  boilers,  •  •  •  1*5    to  1. 

Ordinsrj  land  boilers,         »  •  •    1*0    to  1. 

Locomotive  boilers,     •  .  •  0*75  to  1. 

The  preceding  figures  are  only  approximate,  but  they  represent  the 
particular  features  of  each  class,  and  if  we  were  to  tabulate  them  ac- 
cording to  the  economy  generally  realized,  the  Cornish  boiler  would 
stand  first,  the  marine  second,  and  the  common  land  boiler  third ;  for 
obvious  reasons,  the  locomotive  boiler  cannot  be  fairly  classed  with 
the  other  three. 

If  we  take  as  a  standard  the  rate  of  evaporation  for  a  given  quan- 
tity of  heating  surface,  we  must  place  the  common  land  boiler  first, 
the  marine  boiler  second,  and  the  Cornish  boiler  third;  and  here  again 
the  locomotive  boiler  must  be  omitted  as  an  exceptional  construction. 

In  such  general  remarks  and  statements  as  the  preceding,  it  is  not 
necessary  that  they  should  represent  the  experience  of  all  our  readers 
— they  are  based  on  actual  practice,  and  suffice  to  illustrate  the  sub- 
ject under  discussion,  and  point  out  the  connexion  always  existing  be- 
tween sound  principles  and  successful  practical  engineering. 

It  is  assumed,  as  generally  acknowledged,  that  from  80  to  60  per 
cent,  of  fuel  is  wasted  in  generating  steam,  and  that  a  considerable 
amount  of  this  waste  ought  to  be,  and  can  be,  avoided ;  and  although 
we  do  not  dictate  the  exact  means  for  accomplishing  this,  we  can  easily 
trace  out,  in  the  majority  of  cases,  the  direction  of  the  improvement 
required. 

Boilers  made  and  used  in  districts  where  fuel  is  cheaply  obtained 
have  never  been  remarkable  for  their  economical  performances,  nor 
are  the  engineers  in  those  districts  famed  for  great  anxiety  to  intro« 
dnce  improvements  for  economizing  fuel ;  it  cannot  be  expected,  and 
we  are  not  surprised  to  know  that  land  boilers  in  coal  districts  only 
evaporate  6  fcs.  of  water  at  212°  by  1  fl>.  of  fuel. 

With  wagon  or  plain  cylindrical  boilers,  that  form  such  a  largo 
proportion  of  those  now  in  use  on  land,  economy  of  fuel  is  simply  a 
question  of  size  to  produce  a  given  weight  of  steam,  it  becomes  almost 
entirely  a  question  of  capital;  an  increased  ratio  between  the  heating 
surface  and  the  fire-grate  is  in  this  case  the  desideratum ;  the  furnace 
flues  and  chimney  being  well  proportioned,  and  every  effort  made  to 
check  radiation. 

In  the  Cornish  boiler,  where  the  furnace  is  within  the  inside  tube 
or  tubes,  that  temperature  in  combustion  whioh  is  so  essential  to  its 
perfection  is  not  easily  obtained ;  henoe  the  difficulty  that  arises  in 
attempts  to  consume  the  smoke  in  such  furnaces ;  an  increase  of  duty 
and  economy  would  ensue  from  placing  the  furnace  under  the  boiler, 
and  returning  the  heated  gases  through  two  smaller  tubes— a  plan  that 
has  been  often  tried  with  universal  success ;  it  allows  ample  space  in 
the  furnace,  insures  perfect  combustion,  and  has  also  other  mechanical 
advantages. 

In  other  descriptions  of  land  boilers,  where  additional  heating  sur- 
face is  introduced  within  the  main  shell,  if  well  proportioned,  they  are 
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generally  more  economical  than  the  Oomish  boilers  with  the  same  retio 
of  heating  gurfaoe  to  fire-grate,  and  with  the  same  rate  of  combustion. 

There  can  be  no  doubt  that,  for  land  purposes,  a  boiler  with  inter- 
nal flues,  capacious  furnace,  a  greatly  increased  ratio  between  the  heat- 
ing surface  and  the  fire-grate,  and  a  rate  of  combustion  above  that  in 
general  practice,  is  the  cheapest,  the  most  effective,  and  the  most  eco- 
nomical. 

There  can  be — indeed  there  is — ^no  difficulty  with  such  boilers  in 
realizing  an  increased  economy  to  the  extent  of  30  per  cent.,  and  in 
obtaining  a  greater  effect  in  a  given  time  from  a  ton  weight  of  boiler- 

We  must  defer  to  next  month  our  investigation  of  the  present  state 
and  future  prospects  of  steam  generation  in  marine  boilers — ^the  most 
important  branch  of  our  subject.  If  there  are  reasons  why  we  should 
economize  fuel  on  shore,  how  much  stronger  do  they  become  when  it 
is  a  question  of  freight  as  well  as  of  fuel  saved. 

In  addition  to  the  purely  economical  value  of  steam  boilers,  we  shall 
hereafter  have  to  consider  their  mechanical  construction,  especially  as 
affected  by  the  introduction  of  steam  of  high  pressure. 

In  concluding  these  remarks,  we  would  impress  on  our  readers  that 
our  only  wish  is  to  direct  attention  generally  to  present  defects  in  the 
Steam  Engineering  of  1859,  and  to  point  out  to  young  engineers  those 
paths  of  improvement  where  their  energies  and  talents  will  be  pro- 
ductive of  real  benefit  to  their  profession,  and  to  the  world  at  large. 

(To  be  Continued.) 


Under  Sunk  Foundations.^    By  C.  I.  Spencer,  Resident  Engineer 
of  Chunar  Division,  East  India  Railway. 

The  following  remarks  on  the  subject  of  well-sinking  in  bridge  foun- 
dations embody  the  experience  gained  in  sinking  the  foundation  wells 
of  a  bridge  over  the  Jurgoonullah,  a  hill  stream  which  runs  into  the 
Ganges  a  few  miles  below  Chunar. 

Such  knowledge  being  derived  from  one  job  is  necessarily  partial 
and  limited,  and  is  only  offered  as  a  contribution  towards  the  general 
stock  of  information  wanted  on  a  very  interesting  subject ;  and  I  shall 
be  thankful  to  any  one  engaged  on  similar  works  who  will  correct, 
from  more  complete  information,  any  erroneous  conclusions  I  may 
have  come  to,  or  raise  a  discussion  on  any  doubtful  point. 

The  Jurgoo  well-sinking,  which  was  commenced  in  October,  1857, 
has  just  been  brought  to  a  successful  termination,  and  what  few  mis- 
takes were  made  at  starting  in  points  on  which  we  had  not  the  light 
of  experience  to  guide  us,  have  not  involved  any  serious  ill  conse- 
quences, and  are  now  fruitful  of  instruction. 

In  deciding  upon  the  use  of  under  sunk  foundations  in  preference 
to  piles,  coffer  dams,  or  any  other  expedient,  it  is  necessary  to  take 
into  consideration  the  form  and  material  of  the  bed  of  the  river  to  be 
bridged,  the  floods  to  which  it  is  subject,  and  their  tendency  to  scoiur 
to  any  given  depth. 

In  these  particulars  the  Jurgoonullah  is  so  circumstanced,  as  to  ren- 
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der  it  unsafe  or  difficult  to  use  any  other  kind  of  foundation  than  the 
one  adopted.  The  bed  at  the  point  bridged,  consists  almost  entirely 
of  sand,  gravel,  and  other  loose  drift  material,  to  a  depth  of  about  20 
feet,  below  which  occurs  a  stratum  of  pure  white  sand  of  unknown 
thickness,  which  extends  under  the  strong  kunkury  clay  at  the  banks 
of  the  nullah,  and  has  evidently  never  been  disturbed  by  the  action  of 
the  stream. 

The  stream  itself  is  a  mere  hill-torrent,  rising  above  20  feet  in  two 
or  three  hours  and  falling  again  as  rapidly ;  in  the  dry  weather  it  does 
not  rise  above  its  bed,  but  stands  in  pools  in  the  sand.  Besides  the  hill 
floods,  the  nullah  is  subject  to  overflow  from  the  backwater  of  the 
Ganges,  and  the  alternating  and  sometimes  combined  action  of  these 
floods  gives  rise  to  alternate  scourings  and  fillings  of  a  kind  very  diffi- 
cult to  foresee  or  provide  for. 

The  only  certain  principle  therefore  upon  which  it  was  possible  to 
proceed  was  to  assume  that  what  the  water  had  done  it  would  do  again, 
that  the  scour  would  reach  on  some  future  occasion  the  depth  it  had 
reached  before,  and  having  ascertained  this  limit,  to  sink  the  wells  to 
what  might  be  considered  a  safe  distance  below  it,  and  there  leave 
them  in  the  white  sand  which  there  appeared  no  hope  of  getting  to 
the  bottom  of. 

In  such  a  situation  piles  would  have  been  useless,  the  stuff  would 
have  been  washed  out  from  between  them,  and  the  bridge  been  left 
standing  on  the  naked  sticks ;  sheet  piling  could  never  have  been 
driven  deep  enough  to  defend  them  from  the  scour,  and  to  have  sunk 
coffer  dams  30  feet  into  the  bed,  dredged  out  the  stuff,  and  filled  the 
bottom  with  concrete,  might  have  been  a  safe  plan,  but  would  certainly 
have  been  a  tedious  and  expensive  one. 

Having  then  once  determined  on  the  use  of  wells,  the  next  thing 
was  to  find  out  the  proper  dimensions  and  arrangement,  as  well  as  the 
best  form  of  curb  and  mode  of  attaching  it  to  the  masonry.  In  all 
these  particulars,  the  one  great  object  to  be  attained  is  to  make  a  well 
which  shall  iink,  for  if  by  any  accident  or  defect  in  design  or  con- 
struction, one  of  the  wells  should  stick  half  way  and  obstinately  re- 
fuse to  budge  an  inch,  a  contingency  which  sometimes  happens,  it  is 
next  to  impossible  to  get  it  out  again,  and  the  engineer  may  be  placed 
in  the  unpleasant  position  of  having  to  alter  his  design  and  begin  foun- 
dations in  a  new  place. 

Before  considering  the  causes  which  tend  to  impede  the  descent  of 
wells,  I  shall  describe  the  different  modes  adopted  for  sinking  them. 

In  every  case  the  first  step  is  to  lay  the  curb  on  the  surface,  as  low 
down  as  possible,  and  build  the  wall  to  a  height  above  it,  equal  to 
somewhat  less  than  its  own  diameter;  the  sand  and  stuff  is  then 
cleaned  out  from  the  interior,  and  leaves  a  hollow  into  which  the  well 
sinks.  For  the  first  few  feet  the  men  can  stand  in  the  water  and  lift 
the  sand  out  easily  enough,  but  as  the  water  gets  deeper,  it  becomes 
necessary  either  to  get  rid  of  the  water  or  to  contrive  some  way  of 
working  under  water. 

The  first  plan,  viz :  getting  out  the  water,  is,  when  feasible,  by  far 
the  most  speedy  and  satisfactory,  and  it  may  sometimes  be  advisable 
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even  to  go  to  the  expense  of  a  steam  engine  to  work  the  wells  dry. 
Where  this  cannot  be  done,  or  where  the  quantity  of  water  is  not  so 
great  as  to  require  it,  the  pumping  may  be  done  more  awkwardly,  but 
more  cheaply,  by  means  of  buckets  and  pulleys  worked  by  coolies. 
A  large  amount  of  the  Jurgoo  well-sinking  was  done  by  these  means : 
two  or  three  leathern  buckets  or  rather  bags  (mhotes)^  each  pulled  by 
eight  or  ten  coolies,  were  let  down  each  well,  and  with  European  super- 
intendence and  energetic  driving,  it  was  found  possible  in  most  cases 
to  lower  the  water  in  three  or  four  hours  sufficiently  for  the  men  to 
stand  in  it. 

2.  When  the  water  cannot  be  got  low  enough,  or  even  while  it  is  in 
process  of  lowering,  the  stuff  may  be  got  out  by  means  of  divers,  who 
go  down  with  a  small  iron  plate,  with  which  they  shovel  the  sand  into 
a  basket,  which  when  full  is  drawn  up  by  a  couple  of  women.  The 
divers  stay  about  15  seconds  under  water,  and  will  often  fill  a  basket 
at  one  dive,  but  they  soon  get  tired,  and  it  was  found  necessary  to 
have  four  relays  of  them  every  day,  and  to  pay  each  of  them  four 
annas  per  diem,  or  about  three  times  the  pay  of  an  ordinary  coolie. 

3.  The  jham  is  used  in  cases  where  the  water  cannot  be  lowered  and 
is  too  deep  for  divers.  It  consists  of  a  plate  of  iron  about  2  feet 
square ;  at  the  upper  end  is  a  collar  c,  into  which  is  inserted  the  end 
of  a  pole  which  is  about  4  or  5  feet  longer  than  the  depth  of  the  well : 

the  jham  with  the  pole  fixed  is  dropped 
with  some  force  on  to  the  bottom  of  the 
well,  and  the  pole  is  moved  abont  by  the 
men  above,  so  as  to  work  the  edge  of  the 
iron  as  deep  as  possible  into  the  soiT.  The 
chain  0  is  then  drawn  up  by  means  of  a 
windlass,  the  collar  c  disengages  itself  from 
the  spindle  end  of  the  pole,  the  lower  end 
of  the  shovel  is  lifted  up,  and  the  jham 
plate  hangs  like  a  scale  pan,  with  a  cer- 
tain, or  rather  a  very  uncertain,  quantity 
of  stuff  in  it.  This  has  to  be  lifted  slowly 
and  carefully,  so  that  the  water  may  not 
wash  it  away.  When  it  reaches  the  mouth  of  the  well  the  contents  are 
drawn  out,  the  pole  fixed,  and  the  whole  contrivance  dropped  once 
more  to  the  bottom. 

The  jham  works  sometimes  very  well  in  sand  and  loose  material, 
and  I  have  seen  them  at  the  Jumna  coming  up  with  about  a  cubic  foot 
of  stuff  on  them ;  but  it  is  at  best  a  capricious  thing,  and  often  comes 
up  empty  or  with  the  merest  spoonful  of  earth  on  it,  especially  when 
used  to  get  up  hard  clay  or  kunkury  sand.  I  do  not  know  who  was 
the  inventor  of  this  singular  instrument,  but  he  must  have  been  in 
India  a  long  time,  and  have  got  the  idea  of  a  codalee  irretrievably 
fixed  in  his  mind.  It  is,  however,  as  far  as  I  know,  the  best  instru- 
ment that  has  yet  been  invented  for  the  purpose.  I  have  seen  dredges 
tried,  but  never  heard  of  one  being  applied  successfully.  There  was 
one  tried  at  the  Jurgoo,  but  the  buckets  had  a  trick  of  getting  upside 
down,  or  hind  part  before,  or  any  way  but  the  right  one.    They  have^ 
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I  believe,  been  since  tried  at  the  Jumna,  and  it  would  be  interesting 
to  know  how  far  they  have  succeeded.  The  one  used  at  the  Jurgoo 
consisted  of  a  set  of  small  scoops  or  buckets  fastened  at  intervals  of 
about  2  feet  along  a  couple  of  ordinary  chains,,  which  passed  round  a 
couple  of  rollers  at  top  and  bottom  of  a  square  frame  inside  the  well ; 
one  of  these  chains  was  constantly  gaining  on  the  other,  and  the 
buckets  getting  tilted  up  at  one  side.  To  obviate  this  I  would  propose 
making  each  pair  of  links  the  full  length  of  the  distance  between  two 
successive  buckets,  and  making  the  roller  of  a  polygonal  form,  each 
side  being  equal  to  the  length  of  one  link. 

I  do  not,  however,  think  that  a  dredge  is  the  thing  required  for 
well-sinking.  It  is  too  large  and  too  heavy,  and  takes  too  much  time 
in  fixing  and  lengthening,  and  is  too  expensive  in  proportion  to  the 
total  cost  of  sinking.  What  is  wanted  is  some  machine  that  can  be 
worked  like  a  jham  at  the  end  of  a  pole,  but  which  will  be  more  cer- 
tain in  its  action  and  less  liable  to  come  up  empty — something  which 
can  be  lifted  out  of  one  well  into  another  easily  and  readily  without 
carpenters,  and  not  keep  all  your  coolies  waiting  for  more  than  half 
an  hour  at  most. 

I  submit  the  question  to  the  ingenious  among  your  correspondents : 
if  any  of  them  can  solve  it  in  a  good,  practical,  practicable  form,  he 
will  supply  a  great  desideratum  in  Indian  public  works. 

Such  are  the  chief  methods  which  have  been  employed  to  sink  the 
Jurgoo  wells. 

Mann* 8  Patent  Safety  Apparatus  for  Steam  Boilers.'*' 

The  accompanying  wood  cnt  exhibits  a  front  elevation  of  a  very 
simple  and  ingenious  apparatus  invented  by  Mr,  Mann,  the  engineer 
of  the  City  of  London  Gas  Works. 

The  contrivance  is  intended  to  record  the  proper  attention  or  neglect 
to  the  testing  the  ordinary  water  and  steam-cocks  of  boilers,  and  accu- 
rate register  of  the  steam-pressure  within  the  boiler  may  be  secured 
by  the  same  instrument.  It  is  applied  very  readily  to  any  steam-boiler, 
and  in  any  convenient  position. 

The  following  is  a  description  of  the  apparatus : — 

The  pipe  a  admits  steam  to  a  spring  piston  in  the  cylinder  B,  which 
descends  in  proportion  to  the  pressure  of  the  steam  in  the  boiler ;  the 
arm  c  is  fixed  to  the  end  of  the  piston-rod,  and  is  carried  downwards 
with  it ;  the  nature  of  the  arrangement  will  have  an  upward  motion^ 
hence,  as  the  pressure  of  the  steam  increases,  the  pencil  E,  in  the  pen- 
cil bar  0,  will  be  drawn  up  to  one  of  the  circular  lines  of  pressure  on 
the  diagram  paper  or  card. 

B  is  the  pencil,  which  can  be  removed  in  a  moment,  if  required,  by 
simply  throwing  up  the  lever,  in  which  condition  it  will  remain,  until 
the  pencil  is  replaced,  when  it  is  again  brought  down  and  left  to  keep 
the  pencil  up  to  its  work,  by  a  gentle  pressure  received  from  the  spring 
at  its  upper  end. 

The  eight  day  clock,  of  which  the  barrel,  G,  is  seen,  carries  round 

*  trom  the  Lond.  Artinn,  Angnat,  18&9. 
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once  in  24  hours,  a  metal  disc,  to  which  is  fixed  by  the  thumb-screw, 
J,  the  paper  or  card  disc  having  thereon  circles  corresponding  to 

the  steam  pressure  from  zero  to  40  lbs. 
(or  higher  if  required),  and  radial  lines 
equal  to  the  twenty-four  hours  of  the  day. 
The  apparatus  works  in  the  following 
manner : — Upon  the  gauge-cocks  being 
tried  at  the  intervals  of  time  during  the 
day  or  night  for  which  the  circular  card 
has  been  divided,  that  shown  in  the  accom- 
panying diagram  having  divisions  of  one 
hour,  although  there  may,  in  practice,  be 
two,  four,  or  more  divisions  in  the  hour. 
The  piston  is  caused  by  the  pressure  of 
steam  above  it  (admitted  from  a  suitable 
pipe  connected  with  the  gauge-cocks),  to 
descend,  and  carry  the  pencil  downward 
toward  the  centre  of  the  card,  making  a 
radial  mark  thereon  to  an  extent  corres- 
ponding with  the  change  of  pressure — 
the  time  of  opening  the  cock  being  re- 
corded by  the  rotation  of  the  card  by  the 
clock-work,  so  that  should  the  attendant 
not  be  present  and  open  the  cocks  at  the 
proper  time,  the  division  or  line  upon 
which  the  mark  should  have  been  made 
will  have  passed  the  point  of  the  pencil 
and  the  line  of  its  course. 

This  apparatus  is  both  simple  and  in- 
^  ^genious.    It  has  been  used  most  success- 
fully at  the  City  Gas  Works  for  many 
I  '  months  past,  and  it  deserves  to  be  better 
known  and  more  generally  adopted. 

We  are  glad  to  perceive  attention  is 
being  called  to  the  want  of  such  appara- 
tus, as  will  be  seen  by  the  following  ex- 
tract from  the  report  of  Mr.  Longridge, 
of  Manchester : — 

'*  In  reference  to  the  boilers  which  sus- 
tained injury,  in  consequence  of  deficiency  of  water,  it  is  mentioned 
that  in  one  case  the  explosionwas  caused  by  fracture  of  the  blow-ofi' 
pipe  which,  during  the  night,  allowed  the  water  to  escape  unobserved 
by  the  watchman,  who  continued  firing  after  the  boiler  was  empty.  In 
the  other  two  cases  the  feed-valves  appear  not  to  have  been  tight,  and, 
on  preparing  to  start  in  the  morning,  the  water  in  the  boilers  was  driven 
back  by  the  increasing  pressure  of  the  steam,  and  the  furnace  crowns 
much  injured  in  consequence.  Though  these  boilers  were  provided 
with  glass  tube-gauges  and  floats,  these  appear  to  have  received  no 
attention  at  the  time,  thus  pointing  out  the  necessity  of  employing 
other  means  of  safety.** 
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List  or  Amiebicam  Patknts  which  ibsubd  from  Septbmbeb  13,  to  Sbptexbeb  27,  1869, 

ClMCLUBIVB,^  WITH  EXEMPLIFICATIONS. 

SEPTEMBER  13. 

07.  Lamp  Chixxzts;  Eliiu  J.  Hale,  Foxcroft,  Maine. 

Claim— GontractiDg  the  chimney  above  the  flame,  and  admitting  at  or  near  the  same  point  a  cnrrentof 
air,  in  the  manner  set  forth. 
06.  Exhaust  Pips  pob  Steam  EivGiim;  Robert  Halo,  Roxbnry,  Miwsachnsetta. 

Claim — An  exhaast  pipe,  oonRtrncted  as  deMribed,  and  hating  an  opening  and  a  steam  pipe,  in  com- 
Uoation  with  a  Up,  operating  in  the  manner  set  forth. 

99.  Excatator;  William  Hamilton,  St.  Catharine,  Missouri. 

Claim— let,  In  combination  vith  an  excavator  frame,  constructed  as  described,  having  the  side  timbers 
braeed  In  front  only,  I  claim  four  whirls,  when  arranginl  in  relation  to  the  said  frame,  so  that  a  common 
oart  may  either  be  backed  between  the  hind  wheels,  ur  pushed  over  said  whfcls  and  frame,  under  the  ex- 
cavator, when  the  same  is  hoisted  to  be  disoharged.  2d,  The  combination  of  an  excavator  with  a  frame, 
having  the  rear  ends  of  each  of  the  side  timbers  bifurcated  Ibr  the  rpoeption  of  the  wheel,  the  same  being 
arranged  to  turn  on  a  pin  or  Journal,  extending  transversely  through  the  two  forks.  3d,  The  peculiar  ar- 
rangement of  hanging  the  excavator  to  the  frame  by  mpans  of  arms,  the  same  being  so  pivoted  at  the  ends 
respectively  to  the  excavator  and  side  timbers,  as  that  they  shall  be  exposed  to  a  tensile  strain  in  the  draft 
line,  or  thereabout,  during  the  excavating  operation  of  the  machine. 

100.  Bakwu.  STXiiraifl;  Stephen  P.  Hart,  Boston,  Massachusetts. 

Claim — ^The  spring,  as  applied  to  the  syringe,  operating  in  the  manner  sat  forth. 

101.  Chu&h;  Malachi  B.  Hassler,  Colnmbia  City,  Indiana. 

Claim— The  arrangement  of  the  hinged  curved  leaf,  in  combination  with  the  wings,  arranged  as  de- 
seribed. 

102.  ComtRUcnoN  or  Smmrtal CkRCinjkR  Saws;  R.  K.  Hawley,  Baltimore,  Maryland. 

Claim— A  segmental  veneer  saw,  the  blades  of  whioh  are  formed,  hung,  and  damped.  In  the  manner 
described. 

103.  Orivdcto  the  Tsrh  op  Mowns  ard  Rxapkrs;  David  HInman,  Berea,  Ohio. 

Claim — The  drcular  grooves  on  the  l^u^s  of  the  grindstone  in  connexion  with  the  standards  and  holder, 
arranged  and  operating  in  the  manner  specified. 
10*.  Manou;  W.  W.  HoUman,  Eddyville,  Kentucky. 

Claim — ^The  combination  of  the  levers  with  one  of  the  rolls  and  balancing  lever,  as  set  forth. 

106.  MoDR  OF  MAinTPAonTBiJfO  TxuoRAPH  Cablis;  W.  H.  Horstman,  Brooklyn,  New  York. 

Claim — ConstrucUng  the  cable  by  the  apparatus,  consisting  of  the  reservoir,  wrapping  apparatus,  Ae., 
or  their  equivalents,  as  specified.  Also,  the  final  res(*rvoirfor  coating  a  telegraphic  cable  arier  It  has  passed 
all  the  other  apparatus,  and  before  it  has  entered  the  water  or  ground,  oonstrnctod  and  applied  as  specified. 
Also,  the  manufacturing  of  the  cable,  In  the  manner  described,  at  the  time  it  Is  laid,  so  aa  to  perfect  it  and 
at  ooee  laan<di  It  Into  the  place  where  it  is  to  remain,  whereby  I  avoid  all  the  chances  for  iiOury  and  im- 
perfoctions  arising  therefrom,  growing  out  of  stowing  and  handling  the  cable  after  it  has  been  made,  as 
heretofore  has  been  done. 
108.  Hartbbtiro  BIacbikis;  A.  H.  Inskeep,  MIddlebnrg,  Ohio. 

Claim — ^Ist,  The  arrangement  of  the  revolving,  spiral,  cone-shaped  cutter  or  gatherer  with  the  base  of 
the  cone  in  front,  to  gather  up  and  draw  the  grain  back  to  either  atationary  or  redprocating  cutters,  as 
described.  2d,  The  combination  of  the  spirally-formed  gatherer  or  cutter,  arranged  as  described,  with  the 
divider,  guards,  and  stationary  cutters. 

107.  CULTiTATOBS;  W.  D.  JohnsoR,  Raleigh,  North  Carolina. 

Claim — ^Tbe  bars,  curved  so  as  to  furm  handles  at  one  end,  and  having  horizontal  oblique  positions  to 
f<nin  the  body  of  the  frame,  the  draft  bar,  and  guide  or  retaining  biir,  the  front  ends  of  the  bars  bdng  con- 
nected or  secured  together  by  the  collar  or  loop,  In  combination  with  the  double  scraper. 

108.  flRXDiiro  Macbxnxb;  W.  D.  Johnson,  Raleigh,  North  Carolina. 

Claim — The  arrangement  of  two  distributing  slides  with  the  projections  on  the  wheels,  and  two  or  more 
eompartments  in  the  hopper,  inclined  tube,  inclined  draft  bar,  and  adjustable  roller  standard. 

109.  BonjBBa  for  MASisve  Papkr  Pulp  prom  Wood  ;  Morris  L.  Keen,  Rogers'  Ford,  Pennsylvania. 

Claim — A  boiler  for  boiling,  under  pressure,  wood  and  ligneous  materials  for  making  paper  pulp,  con- 
stmctod  with  an  expansion  chamber,  stirrers,  and  discharge  valve  or  cock,  arranged  in  the  manner  stated. 
lia  CULTITATORS;  Asa  M.  Kdth,  Koadusko,  MissisdppL 

Claim — ^The  arrangement  of  the  double  scraper,  the  hoo  drum,  and  the  hillers  or  soverers,  in  thsir  rel** 
Men  to  each  other  and  to  the  parts  of  the  frame  to  which  they  are  attached,  as  set  forth. 
ill.  MoTAMLS  Tops  por  Carsxaqkb;  John  C.  Kimball,  New  Haven,  Connecticat 

Claim— So  oonstmoting  the  standards  or  supports  of  a  standing  carriage  top,  and  attaehlng  them  hy 
Beans  of  screws,  that  the  top  and  standards  or  supporU  may  bo  readily  removed,  when  the  whole  is  con- 
•truoted  and  connected  subsUntially  as  described.  Also,  the  combination  of  the  standards  with  the  body, 
when  the  ataudards  are  secured,  being  screwed  into  the  upper  ends  of  the  studs,  and  the  whole  is  cou- 
atmcted  aa  described. 
112.  IiOOOMonvB  Lamps;  Nelson  J.  Knapp,  Chicago,  niinols. 

QalA-'Tlw  eomhlaatlon  of  tbs  ellipsoidal  and  parabololdal  tefleotots  sad  hvmeri  arratiged  ss  set 
ftvtli- 
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18.  MAOHura  roR  Abrarohto  Pms;  JeiM  Ladd,  HoldarneM,  New  HampahiTO. 

Claim— ▲  inaebliM  or  combination,  consisting  of  the  following  devicM,  or  their  meehmnioal  eqnWakntfi 
-vis ;— 1,  The  grooved  cylinder,  famished  with  a  hopper  or  other  proper  means  of  supplying  it  with  pegs. 
SL  The  guiding  receiver.  8,  One  or  more  advaneers,  and  the  operative  mechanism  thereof  4,  A  device  or 
meehanism  for  discharging  from  the  guiding  receiver  the  refuse  pegs.  6,  The  springs  or  devices  C>r  pn- 
Tentlng  the  discharge  of  the  pegs  from  the  guiding  receiver,  when  they  may  be  disposed  therein  with  thdr 
butts  in  advance  of  their  points.  6,  The  receiving  spout.  7,  The  peg-carrier;  and  8,  Mechanism  for  sd- 
vandng  the  pegs  through  the  said  carrier.  Also,  in  oombination  with  the  said  machine,  m  Its  hopper  aaA 
grooved  cylinder,  an  agitator,  or  means  of  shaking  or  agitating  the  mass  of  pegs  in  the  hopper,  or  Its  con- 
ductor. Also,  in  combination  with  th6  said  machine  or  its  receiving  spout,  the  serrated  bar,  operated  at 
deacribed,  or  mechanism  for  insuring  the  descent  of  the  pegs  within  the  receiving  spout.  Also,  in  oombi- 
nation  wiUi  the  said  machine  or  with  the  receiving  spout  and  peg-carrier  thereof,  the  device  or  part,  u,  mads 
to  operate  in  manner  and  by  means  specified.  Also,  in  combination  with  the  aaid  machine  or  the  receiving 
apout  thereof,  the  door  and  its  operative  mechaniam,  whereby  the  aurplua  pega  may  be  diadiarged  from  the 
spout  after  it  may  become  sufficiently  supplied  with  pegs.  Also,  in  oombination  with  tha  said  marhtna  or 
ita  apout,  the  finger,  or  equivalent,  to  be  operated  in  manner  and  by  means  aa  deacribed. 

114.  Board  Miascue;  Augustua  Lafever,  Battlecreek,  Michigan. 

Claim— 1st,  The  employment  or  use  of  the  cone  gears  and  sliding  pinions,  in  connexion  with  an  end- 
less toothed  or  serrated  chain  fitted  within  a  suitable  case,  arranged  with  gearing  and  Indexea,  and  with 
or  without  the  arm  and  lever.  '2d,  The  arrangement  of  the  yielding  frames  with  the  pinion  and  oon«  gear, 
respectively  attached  to  levers  and  racks. 

115.  DmcnRQ  Cart;  John  S.  Lash,  Carlisle,  Pennsylvania. 

Claii%— The  employment  or  uae  of  the  curved  or  aegment  rack  attached  to  the  rod  and  proTidad  with 
the  ledge,  the  pinion  and  hooks,  arranged  aa  aet  forth.    Also,  the  rod  provided  with  the  spring,  and  con- 
nected to  the  sliding  or  pressure  bar  provided  with  the  arm,  the  above  parts  being  applied  to  the  oait,  and 
arranged  to  operate  as  set  forth. 
lift.  Corn  PLASfms;  WiUiam  Lees,  Germantown,  Ohio. 

Claim— The  eylindera,  in  combination  with  the  hoppen  with  relS»enaa  to  the  fted  bar,  arraoged  to 
operate  as  set  forth. 

117.  PiANO-FORTxa;  Ferdinand  0.  Ugbte,  City  of  New  Tork. 

Claim— 1st,  The  crystal  reverberator  of  glaas,  or  other  material,  applied  below  or  at  the  hack  of  the 
aonnd-boaid,  in  combination  with  openings  therein,  as  described.  2d,  The  inaulatoia,  applied  between  tiba 
iron  frame  or  plate,  and  the  rest  plank  and  wooden  blocking  of  the  inatrument,  in  auch  "»^^"ft^f^  that  the 
aaid  frame  or  plate  will  bear  upon  the  plank  and  blocking  only  at  few  polnta,  aa  deaorlbad. 

118.  Tobacco  Presses;  Ueorge  Lindsey  and  Wm.  Cameron,  Peieraburgh,  Virginia. 

Claim— A  portable  hydraulic  Jack,  or  other  powerftil  praaa,  so  constructed  as  to  be  readily  cpplied  to 
an  ordinary  or  to  a  series  of  ordinary  screw  presses,  for  the  purpose  described,  and  adjustable  as  to  heif^ 
on  Uie  truck  on  which  it  rests,  in  combination  with  the  railroad  track,  a,  at  right  angles  with  the  track,  a, 
when  aaid  press  is  used  for  increasing  the  pressure  of  the  screw  press  and  converting  it  into  a  retaining 
press,  as  described. 

119.  Lock  Aim  Detbctor;  John  H.  Lyon,  City  of  New  Tork. 

Claim— Combining  wiUi  a  padlock,  or  any  lock  provided  with  a  shackle,  a  supplemental  shackle,  ar- 
ranged  with  a  lead  or  aoft  metal  tube,  so  as  to  be  temporarily  secured  thereby  to  the  lock  osm,  and  admit- 
ting of  being  releaaed  only  by  the  aevering  of  the  aaid  tube,  which  therebr  aervea  aa  a  detector.  Also, 
forming  the  lock  case  of  two  parts,  with  a  division  plate  between,  whereby  the  construction  <tf  the  lack  te 
rendered  extremely  aimple,  and  the  invantion  enabled  to  be  carried  out  or  produced  at  a  modatmta  ooat. 
lao.  STXERDro  Apparatdb  vor  Barobb  in  BnrxRS;  Murdoch  Lytla,  Alleghany,  Pennsylvania . 

Claim— The  application  of  a  wheel  to  the  bow  of  a  barge,  so  that  said  wheel  shall  revolve  at  right  aagkB 
to  the  direction  of  the  barge,  in  combination  with  an  apparatus  for  operating  said  wheel  by  the  power  of  the 
propelling  boat. 

121.  Seimvo  MAcmxxs;  JaoobMaise,  Wooater,  Ohio. 

Claim^The  a4|nitable  cultivators  provided  with  the  arms,  guldea,  and  the  adjustable  jointed  hanvwi 
arranged  as  described,  and  acting  conjointly  with  the  seeding  apparatus,  in  the  manner  aet  forth. 

122.  DovRTAiUNo  Machirx;  W.  a.  McDonald,  Mott  Havan,  New  Tork. 

Claim— 1st,  The  employment  or  use  of  spiral  saw-cutters  attached  to  the  rotating  haada  oonneoted  Iv 
gearing.    2d,  In  combination  with  the  cuttera,  the  adjustable  platform.    8d,  Che  combination  of  the  col- 
ters, platform,  and  gauge,  operated  by  the  aorew,  for  the  purpose  sat  forth. 
128.  Cultivators;  Edmund  and  Bei^amln  Miller,  Rising  Sun,  Indiana. 

Claim— The  combined  arrangement  of  the  guard,  elevated  wing,  ourrad  horiaontally  in  two 
adjusting  shank,  and  bracket,  operating  in  connexion  with  a  shovel  plough,  in  the  manner  set  forth. 
124.  SmNOLi  Macbini;  Henry  Miller,  Grafton,  Tirginla. 

Claim— The  manner  of  tilting  the  bed,  by  means  of  the  a^Juatabla  wheel  on  shaft,  aatoaiad  by  tlM 
ratchet  alao  on  said  abaft,  the  pawl  on  the  framing,  apring  attached  to  the  carriage,  and  apring  attaehed  lo 
the  framing,  and  acting  on  the  bed,  the  whole  being  arranged  as  set  forth.  Also,  the  arrangement  of  the 
bed  and  rods  attached  to  the  IVaming,  as  shown,  to  admit  of  the  vertical  a4|nstment  of  the  bed,  for  the 
puri  oae  of  graduating  the  thiekneas  of  the  shin^aa. 

126.  CocToif  BcRAPns;  Jonathan  H.  Mitohell,  Oarmantown,  Tanneaaee. 

CSaim— 1st,  The  eomblnatiou  and  arrangement  of  the  beam,  chair,  mould-board,  and  share,  operating 
as  set  forth.    2d,  The  atUaatoUe  and  duoigeable  share,  arranged  and  operating  as  sat  forth. 

120.  Cork  PLAxnas;  William  Morriaon,  Carliale,  Pennsylvania. 

Claim— A  ccm  plantar,  constructed  with  the  mould-boards,  a4)wUbla  euttan  or  oovwera,  iKippar, 
alldea,  and  dearera. 

127.  Plouqhs;  William  O'Neill,  Pine  Level,  Alabama. 

Claim— The  lapping  land-aidea  of  the  ploughs  and  the  bar,  attaehed  to  tha  beam,  aa  qpeeUad,  In  ooaa- 
binatlon  with  the  boUa,  nuts,  and  braoaa  dcacrihad,  wharaby  thaj  may  ba  fomad  at  pleMura  into  ndoaUa 
or  hlll-alda  plough. 
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128.  PU)i»B8;  Wniiam  O'Neill,  PIm  Lerel,  Alabuna. 

dHim— The  arrangement  of  the  axyastAble  mouM-hoArds,  attached  to  the  share  by  holts,  and  eon- 
stmeted  as  deacribed,  with  braces,  stock,  and  share,  and  poinL 
120.  Lamps;  Oeorge  T.  Parkhurst,  Baltimore,  Maryland. 

Claim — ^Tbe  flattened  air  tubes,  bent  at  right  or  other  eonrentent  anfirles,  with  a  silt  or  opening  at  the 
OQter  anglttS,  in  combination  with  flat  wick  tubes,  and  the  ooaabinafiton  of  the  above  parts  with  the  cap  or 
dome,  made  or  operating  as  described. 

130.  C4BBX&0B  Spbimos  ;  Stephen  B.  Peet,  City  of  New  York. 

Claim— A  eompound  spring,  composed  of  a  combination  of  an  elltptlo  leaf  or  ]«»▼«•  and  a  volute  coiI« 
181.  SArsAOB^TDPPEK;  John  Q.  Perry,  Kingston,  Rhode  Island. 

Claim— Combining  the  cylinders,  having  a  spiral  cavity  or  cavities,  with  the  follower,  as  described. 
132.  IIORSX  Rakes;  Orris  Pier,  Ludlow,  Vermont. 

Claim— Tltc*  combination  of  the  a^instablo  bar,  i,  lever,  bar,  K,rods,  rake,  strap,  and  seat,  as  described. 
183.  BoiLXSS  Axo  SftBAMsaa;  Daniel  K.  Prindle,  Bethany,  New  York. 

Claim— Tlie  so  turning  or  forming  the  flanch  of  the  upper  seeUou  that  It  will  contain  watar  to  pi«T«nt 
the  fire  from  burning  thu  packing  beueuth  the  llancb<id. 

131.  SsxDiKO  Machixks;  8.  6.  Randall,  New  liraintree,  Massachusetts. 

Ci4iini— The  umingcment  and  c-mibiiintion  of  the  Mtrles  of  plate  wheels,  seed  boxes,  and  horiiontal  bar, 
so  that  as  the  bar  is  drawn  along,  the  plate  wheels  shall  lussums  an  oblique  position. 
130.  Skitinq  Machikes;  J.  A.  Siifford,  ^Vinchester,  Miiss.,  and  John  W.  Chase,  North  Weare,  N.  H. 

Claim— iHt,  Uanging  the  gauge  roll  in  vibrating  frames,  in  combination  with  the  spring  and  retaining 
ftpriiig-catrh,  and  adjustable  stopH,  arranged  as  Npccified.    '2d,  The  ovur-lapping  knife,  in  combination  with 
tUu  .i^uiiUble  iipring  apron,  arranged  as  .spccitied. 
13li.  CARaiAQB-TOPS ;  Francis  C.  Shaffer,  Brooklyn,  New  York. 

Claim — The  arrangement  iind  combination  with  the  curtains,  of  the  hooks,  guides,  and  supporters,  so 
that  the  curt  tins  uiay  bo  kopt  stretched,  and  be  readily  lowered  or  raised  and  secured  overhead,  within  the 
carriage  at  any  desired  point. 

137.  SratiT  Lktkl;  Thnddens  S.  Seovllle,  Rochester,  New  York. 

Claim— Employing  a  single  transparent  coll  or  cistern  of  spirits,  or  other  fluids,  in  combination  with 
the  sciie  and  reccangular  stock.  In  such  a  manner  that  the  surface  line  of  the  liquid  shall  indicate  both 
the  horixontal  and  perpendicular,  with  the  interm«idiate  degrees. 

138.  SeEOixo  Machixks  ;  Harvey  Sloan,  Franldiu,  Indiana. 

Claim— 1st,  The  arrangcoient  of  shanks,  drag-bars,  levers,  bar,  rest,  and  support,  oomblned  and  ope- 
rating as  speeifled.    2d,  In  connexion  with  the  sul^ect  of  the  first  claim,  the  arrangement  of  rollers,  seed 
boxMS,  and  slides,  constructed  as  specified. 
13V.  Rauboad  Cab  Sbats;  C.  A.  Smith,  Piermont,  New  York. 

Cbdm*-lst,  The  arrangement  of  the  back  and  bottom  of  a  ear  seat,  so  that  whan  the  seat  is  adjusted  to 
an  inclined  position  both  parisi  to  move  together  on  the  same  pivot  on  which  the  baok  moves,  independent 
of  the  bottom,  when  the  seat  is  reverted.  2J,  The  spring  catob,  notched  ar^  bottom,  and  baolL,  arranged 
MdMScribed. 

140.  Cotton  Seed  Plantebs;  P.  M.  Smith  and  T.  T.  Collier,  Lavemia,  Texas. 

Claim— The  amngement  and  combination  of  the  wheels,  axle,  crank,  puUej,  ilidi,  afltaior,  fender-bar, 
ptongh-ehare,  and  scraper,  as  described. 

141.  Thimble;  James  C.  R.  Steirly,  Brooklyn,  New  York. 

Claim— The  combination  of  the  thimble  and  cutter,  in  the  maimer  set  Ihrfii. 

142.  CooKiSG  Stoves;  David  Stuart,  Philadelphia,  Pennsylvania. 

Claim— Combining  with  the  hollow  cross-piece  the  distributor,  arranged  as  set  forth. 
243.  FOLDWO  Cbaib;  J.  H.  Swan,  City  of  New  York. 

Claim— 1st,  The  arrangement  of  the  back,  s<>at,  and  arms,  so  that  the  back  and  seat,  when  occupied,  will 
he  nearly  counterpoised,  and  the  arms  moved  with  the  tn^t  and  back.  2d,  in  oumbiuatioa  with  the  back,  seat, 
and  arms,  the  curved  legs,  arranged  so  as  to  admit  of  being  completely  folded. 
144.  Cbursi;  James  Taylor,  Rushville,  Illinois. 

CUim — The  peculiar  oonstruotion  and  arrangement  of  perforated  brakes  and  auxiliary  reflectors,  In 
combination  with  a  da.siier,  having  its  blades  flattened  out  grsduaiiy  ftom  near  the  shaft  to  their  ends. 
142u  Macbimxbt  fob  PoBicuro  Hat  Bodies;  James  S.  Taylor,  Danbury,  Connecticut. 

Claim— The  combination  of  the  two  perforated  cones  and  exhaust,  with  one  picker  and  feed  arrangement, 
ao  arranged  that  the  current  of  impelled  ftir  is  alternately  shifted  from  the  tip  of  one  cone  across  on  to  the 
tip  of  the  other,  in  such  a  manner  as  to  £(ive  the  required  proportions  in  forming  a  per&ct  luit  liody. 

146.  Washdcq  MAOHxn;  George  W.  Tolhurst,  Liverpool,  Ohio. 

Ckdm— 'The  Inside  bottom  box  constructed  air-tixht,  so  that  when  the  prsMure  of  the  npper  rubber  la 
renoTod  it  will  iloat,  and  expose  the  clothes  to  be  handled. 

147.  8EBi>i2f0  MACHnnts;  M.  L.  Tonrtelett,  Neshonoc,  Wisconsin. 

Clabn— The  combination  and  arrangement  of  the  levers,  connected  by  the  traverse  rod,  the  cam,  and 
the  slides,  for  Joint  operation. 

148.  Htoeomxteb;  Louis  S.  Ullmann,  Nashville,  Tennessee. 

Claim— The  oomblnation  of  the  capsule  and  naturally  spiral  tail-like  appendage  of  either  of  the  plants 
spedfled,  with  an  index  or  dial,  or  their  equivalents,  substantially  as  described,  to  constitute  a  hygromister. 
110.  MaciciB  ffOB  Wbubhto  Obaut,  Ac;  John  Van  Home,  Magnolia,  Illinois. 

GUiin— Weighii^^  by  aisani  of  a  round  ball  or  selfacting  weigher,  operating  In  a  coneaTe  beam,  or 
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biitonoe  itnd  blpckf,  tnd  apimi  tpringa.  working  tn  the  bottom  of  tho  beam  by  moini  of  tbe  groorei^  lo  as  to 
weigh  difforent  weights  or  drafte,  h,  and  boerd,  combined,  for  the  purposes  set  forth. 
150.  Machinss  roB  Rakiko  akd  LoADiiia  Hat  ;  ThomM  J.  Witlltioe,  CHmiroUf  liUocrfs. 

Claim— Ist,  A  hay-raker  and  loader,  arranged  and  combined  together  aa  deecribed.    2d,  Tbe  oomfainaiiaa 
ot  the  inclined  part,  a,  with  its  pivot,  with  the  part,  a,  of  the  main  frame  and  slot,  as  net  Ibrth. 

161.  CAKPBitTXBii'  RuLi;  Hamlin  Whitmore  and  Darid  M.  Smith,  Springfield,  Vermont. 

Claim— The  spiral  springs  applied  to  the  piotle  of  the  joint,  in  combination  with  the  elastic  beariaga  of 
the  plates  provided  with  notches  aod  prelections,  as  set  forth. 

162.  Gour  PLAxnu ;  Charles  Whitaker,  Davenport,  Iowa. 

Claim— Tbe  arrangement  of  the  seed  boxes  or  receptacles^  slides,  stationary  plates,  and  movable  plats^ 
with  the  arras  and  weights  attached. 

163.  Gbatks;  J.  S.  WiiUama,  St.  Louis,  MisaonrL 

Claim — ^The  combination  of  tbe  stove  grate  having  register  plates  and  valves  which  admit  nnheated  air 
from  the  room  at  all  timen,  through  the  bottom  of  said  plates,  bnt  control  the  flow  of  heat«^  air  into  tbe  i 
with  the  ordinary  flre-plaoe,  when  the  latter  is  separated  from  the  fluo  above  by  a  dmple  flre^board. 

164.  Plouqiis;  W.  B.  Williams,  Warrenton,  North  Carolina. 
Claim — Ist,  The  combination  of  screw-bolts,  nut  in  beam,  standard,  cnflT,  and  slotted  braoa,  to  i 

the  depth  of  ploughing.    2d,  And  In  combination  with  the  above,  the  curved  arm  for  collecting  weeds. 
166.  Ploughs;  W.  B.  WilliamR,  Warrenton,  North  Carolina. 

Claim — ^The  combination  of  standai-ds,  plate,  and  oblique  wings,  with  share. 

166.  CoNVXRTiNO  RoTART  INTO  Reciprocatino  RscTiLiNEAa  MOTION;  Albert  Broughton,  Malono,  New  Todc 
Claim— The  combination  of  the  divided  Journal-box,  containing  two  bearings,  and  cloaed  by  qirings,  e  «, 

and  the  spring,  i,  or  toothed  plate,  with  the  vibrating  pinion  shafc. 

167.  Cover  por  Stovi  Platib;  J.  U.  Qonld,  AlUanoe^  Assignor  to  self  and  B.  A.  Hartahom,  Moant  Unioa, 

Ohio. 
Claim— The  self-erecting  liandlo,  In  combination  with  weights,  arranged  essentially  as  set  fsrih. 

168.  Brick  MACHiim;  James  A.  Hamer,  Rending,  and  Norris  Msris,  Kimberton,  Pennsylvania. 

Claim— Ist,  The  combination  of  tlie  blades  and  rods  with  tbe  valves  and  spiral,  arranged  as  art  fbrtb. 
3d,  The  combination  of  the  adjustable  cover  with  spiral  and  trough,  for  tbe  purpose  of  relieving  or  iner«a>- 
Ing  the  prtsfluro  upon  the  clay  in  tlie  monldii.  3d,  The  combination  of  the  hinged  emoothing-piece  with  cb» 
hinged  verticully  reciprocating  piece,  as  set  &rth.  4th,  Providing  tho  hinged  smoothing-pieoe  with  the  AA 
and  tube,  as  set  forth. 
159.  Calendar  Clocks;  S.  P.  La  Duo,  Assignor  to  Thomas  8.  La  Due,  Rockford,  Iowa. 

Claim— 1st,  The  arrangement  and  oombinatlon  of  the  wheels  and  the  ring,  the  Ihcca  of  whidi  are  nuokH 
with  the  proper  figures  and  letters,  so  that  they  indicate  the  seconds,  the  minutes,  the  hours,  and  tbe  days  of 
the  weelc  and  month.  2d,  Arranging  the  wheel  in  such  a  manner  that  it  serves  the  double  purpose  of  actuat- 
ing the  l>cll-hammer,  and  to  indicate  the  hours  of  the  day.  3d,  Placing  the  figures  and  dials  on  the  ftoes  of 
the  driving  wheels  to  indicate  the  seconds  and  minutes  by  a  continuous  motion ;  also^  to  indicata  the  boon 
by  a  oontiuuons  or  intermittent  motion. 

100.  Straw  CDTTtas;  Joseph  B.  Okey,  Assignor  to  self  and  Wro.  H.  Hendrick,  IndlanapoUi,  Indiana. 
Claim— 1st,  The  combination  of  sliding  bar,  constructed  as  set  forth,  with  yoke  and  vibrating  bottua. 

2d,  The  combination  of  cams  with  lever,  oonstmcted  and  used  as  described. 

101.  Brsscr-loadiho  Firi  Arms;  Joseph  Rider,  Newark,  Ohio,  Assignor  to  aelf  and  B. Bamiagton  k Soas^ 

Iliou,  New  York. 
Claim— The  combination  of  the  movable  breecb-pin  and  the  cap  tube  applied  to  a  pistol,  as  deaeribnd. 
And,  in  combination  with  a  hammer  of  the  form  deecribMl,  I  claim  the  arrangement  of  the  main  spring  aad 
trigger,  relatively  to  each  other,  to  the  hammer,  and  to  the  stock  and  barrel,  as  described. 

102.  SiwiMG  MAOHuns;  Joaeph  C.  Silvey,  New  Orleans,  Assignor  to  Thomas  J.  Dobyns,  St.  Helena  Parisi, 

Louisiana. 

Claim— 1st,  Operating  the  needle-arm  by  means  of  a  grooved  eccentric  and  a  pin  on  the  needle  ara,  ar- 
ranged in  the  manner  deaeribed.  2d,  The  construction  or  arrangenieitt  of  tbe  portion  of  th«  foed-pials  or 
table  through  which  the  needle  and  the  feedtng-dog  work,  to  form  an  inclined  plane  relativelyto  tbe  dimv 
tion  of  the  movement  of  the  feediDg4og.  8d,  The  combination  of  springs,  applied  In  the  manner  described, 
to  effect  the  tightening  of  the  stitch,  and  otherwise  control  the  thread  between  the  performtiug  needle  and  fis 
■pool,  by  the  automatic  operation  explained. 
168.  Apparatus  por  Prkdikq  Pegs;  Seth  D.  Tripp,  Assignor  to  erff  and  Luther  Hill,  Stonehara,  Hassi 

Claim— 1st,  Winding  up  the  blank  or  strip  of  pegs  with  the  ribbon,  so  that  as  the  ribbon  Is  woand  offl^ 
the  movement  of  the  machine,  the  bhink  will  be  fed  up  In  tbe  manner  set  forth.    2d,  Hanging  tbe  spool  on  a 
vibrating  arm,  so  that  the  spool  and  trough  may  follow  the  motions  of  the  swinging  gate  or  part  ct  the  peg- 
ging machine,  to  which  the  trough  is  attached. 
104.  Scales;  Andrew  TnmbuU,  West  Meriden,  Assignor  to  self  and  James  B.  Frary,  Meriden,  OonnactieBt 

Claim— 1st,  The  combination  of  the  beam  lever  vith  scoop  platform  attached,  with  the  spring,  rack,  ad- 
justable or  fixed  pinion,  with  Index  or  Indexes  attached  to  lU  arbor,  and  traversing  over  a  gradoated  plate  or 
plates.  2d,  Attaching  or  suspending  loosely  the  rack  to  the  beam  lever,  by  means  of  a  pivot,  aad  havi^  a 
spring  acting  on  said  rack  in  order  to  keep  the  same  in  gnar  with  the  pinion.  Sd,  Attaching  the  lower  ead 
of  the  spring  to  the  traverse  bar  by  means  of  the  screw  and  nut,  In  order  to  reguhito  the  tension  of  the  spring 
and  preserve  its  uniformity.  4th,  In  combination  with  the  beam  lever,  spring,  and  Indexes,  oonnected  with 
the  beam  lever,  tbe  stop,  on  the  arbor,  for  the  purix)ees  specified. 
166.  Clotius  Drtrr;  0.  H.  Waters,  Baltimore,  Maryland,  Assignor  to  Alfired  Hnnter,  Waahhigtnn  CSty,  O.  C. 

Claim— The  combination  and  arrangement  of  the  a<!QnstabTe  grooved  post,  Its  radial  arms,  ami  box,  h,  with 
box.  A,  cylinder,  and  protector,  constructed  In  the  manner  set  forth. 
106.  Lamps;  Lewis  White,  Hartford,  Connecticut,  Assignor  to  self  and  Daniel  McLROglilln,  Oty  of  K.  Task. 

Claim— The  application  and  arrangement  of  the  operating  geari^  when  placed  la  the  i 
Also^the  arovable  fl^M,  In  thaiMnuier  doBribad. 
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187.  PLAsncTAMUv ;  Lemuel  Allen,  Pekfn,  Jllfnott. 

Claim — ^The  representeHon  of  the  planets  nnd  tbeir  orbite  BQ«pended  on  a  dinmetrtc  rod,  and  capable  of 
mtatinpr  on  said  rod,  within  a  broad  belt  which  repres»>nt8  the  sodiac.    Also,  the  arrangement  of  doTioes  by 
which  the  earth  may  be  a^^usted  to  represent  its  relative  position  to  the  snn,  and  to  the  plane  of  its  orbit,  at 
any  point  thervoi;  in  the  manner  set  forth. 
168.  SuDB  Valybs  in  Stkam  Exaiiftf;  Astky  G.  Ancona,  Beading,  Pennsylvania. 

Claim— The  cormgaU>d  valve  seat,  In  combination  with  the  cavities  in  the  fiuse  of  the  valve,  labetan- 
tlally  the  samfl  as  set  forth. 
160.  Orair  Separators;  P.  J.  Anknoy  and  Daniel  McOreevy,  New  Jjexington,  Ohio. 

Claim— 1st,  The  osdllating  liopiw  or  trongh,  b,  as  conRtructpd,  in  combination  with  the  revolving  screen, 
operating  Jointly,  as  described.  2d.  The  combination  of  the  screen,  and  trongh,  and  hopper,  b,  with  the  ad- 
Jnetdble  hopper  or  trough,  h,  and  the  spout,  with  gauge,  cnt-olT,  and  valve,  as  described. 

170.  MoRTisiKO  Machimk;  W.  R.  Axe,  B^loit,  Wisconsin. 

Claim — ^The  gauge  plate  and  slides,  in  combination  with  the  reciprocating  table  and  a4Ja8tabIo  table,  ar- 
ranged in  the  manner  set  forth. 

171.  Steam  Enqinbh;  Horace  Bortholct,  Reading,  Pennsylvania. 

Claim— The  pecniiar  arrangement  of  the  bar  in  the  slotted  valve  stem,  and  the  connexion  of  the  arms 
with  the  cylinder  cocks. 

172.  Chaitoraru  Stencil;  Jonathan  BIgelow,  Brighton,  Massachnsetts. 

Claim — The  character  plate  formed  at  Its  ends,  as  described,  whether  the  same  be  swaged  at  one  edge  or 
not    Also,  the  stencil  formed  by  the  combination  of  said  character  plates,  and  a  fi:-ame  or  frames  or  clami>s. 

173.  Manufacture  op  Thimbles;  Peter  S.  Bisliop,  Siuitbfield,  Rhode  Island. 

Claim— A  thimble  made  fh>ra  plated  or  overlaid  metal,  cither  in  the  common  form  with  fluted  aides,  or 
with  sides  in  the  form  of  a  regular  geometrical  figure. 

174.  Washing  Machine  ;  Alpheus  Bisaell,  Berlin,  Wisconsin. 

Claim— ^The  arrangement  of  the  ftilae  bottom,  cords,  pulleys,  platform,  and  cam  chnck,  with  the  frame, 
provided  with  corrugated  rubbers,  with  rollers,  and  with  levers,  said  frame  b-.^ing  operated  by  means  of  cranks. 
176.  Graix  Sepirators;  J.  L.  Booth,  Cuyahoga  Falls,  Ohio. 

Claim — ^The  inclined  zigzag  ncrocns,  and  Itoxcs,  and  troughs,  having  a  shake  motion  given  them, and  used 
in  connexion  with  the  revolving  fMx  and  spout. 

176.  Saddle-trees  ;  J.  H.  Boyd,  Baltimore,  Maryland. 

Claim — The  employment  of  the  double  head  or  gullet  plates,  c  and  n,  when  the  front  head  or  gullet,  p, 
is  connected  to  the  body  of  the  tree  by  means  of  springs,  in  such  manner  that  when  the  straining  web  i» at- 
tached to  said  head  and  to  the  back  of  the  tree,  a  spring  seat  will  be  formed. 

177.  Steam-pressure  Indicator  or  Alarm;  Samuel  W.  Brown,  Lowell,  Massachnsetts. 

Claim — ^The  arrangement  and  combination  uf  cylinder,  rod,  tulie,  and  vaIvo  with  each  other,  in  the  man- 
ner described,  for  indicating  or  giving  the  alarm  with  steam  from  the  same  or  contiguous  chamber. 

178.  Sash-fastknrr  ;  Morgan  Chittenden,  Danbury,  Connecticut. 

Claim — The  combination  of  a  T-shaped  wedge  with  a  bolt  c^ so,  having  an  opening  corresponding  thereto, 
whereby  the  two  sashes  are  uniformly  and  closely  secured  together. 

179.  Hydraulic  Presses  ;  M.  II.  Clark,  Danville,  Virginia. 

Claim — Ist,  The  arrangement  of  the  water  reservoir,  force-pump  or  pumps,  main  supply  pipe,  branches, 
stop-cocks,  and  a  series  of  hydnuilic  presses,  for  united  operation.  2d,  Arranging  a  leather  imcking-ring  on 
a  disc  which  is  divided  radially  into  a  series  of  parts,  and  fitted  loosely  on  a  conical  extension  of  the  piston. 
and  held  in  contact  with  said  extension  by  means  of  an  undivided  diiMi  which  is  suspended  loosely  so  as  tu 
liave  vertical  play  on  a  screw  or  head  pin  of  the  piston. 

180.  Apple-parxr;  Richardson  T.  Clark,  Johnstown,  New  York. 

Claim — The  combination  and  arrangement  of  the  paiing-knlfe,  lever,  spring,  r,  cord,  clutch  drum,  and 
spring,  u,  with  shaft  band,  and  pulleys,  and  wheels,  and  applu  fork. 

181.  Stoppers  por  Preserve  Cans;  V.  P.  Corbett,  Washington  City,  D.  C. 

Claim — The  arrangement  of  the  plate,  screw,  conical  nut,  and  disc,  composed  of  two  or  more  sections, 
when  the  same  are  used  in  connexion  with  an  elastic  band  or  rim. 

182.  Apparatus  for  Reefing  Sails;  George  B.  Cornish,  City  of  New  York. 

Claim — Constructing  the  slip  bands  in  one  piece  with  four  flanches,  a  a  a'  a',  the  spaces  between  a  a  and 
a'  a'  serving  as  slip  bands,  and  the  central  space  between  flanches,  a  a',  serving  as  a  band  on  which  the  reef 
])ennant  is  wound,  said  flanches  serving  to  prevent  any  latenxl  movement  of  the  yard,  and  also  to  prevent  the 
reef  pennant  from  coming  in  contact  witli,  and  being  ii\Jured  by,  the  quarter  bands. 
163.  Steadying  Logs  in  Saw-mills  ;  Riley  Doty,  Cardington,  Ohio. 

Claim — The  employment  of  the  adjustable  frames,  provided  with  Journal  bearings  and  with  rollers,  the 
same  being  operated  in  one  direction  by  means  of  the  head  and  tjiil  blocks, and  in  the  other  direction  by  means 
of  a  cont  and  weight,  ono  of  said  frames  being  stationed  as  described,  by  a  spring  provided  with  a  shoulder 
and  an  incline  plane. 
184.  Lamps  ;  John  L.  Drake,  Cincinnati,  Ohio. 

Claim— The  emnloyment  or  use  of  the  disc  applied  to  the  wick  tube,  and  used  in  connexion  with  the  cap, 
and  arranged  relatively  with  it. 
186.  Derricks;  Eugene  Duchamp,  St.  Martinsville,  Louisiana. 

Claim— The  combination  of  the  toggles  and  right  and  left  scrsw  boom,  when  the  latter  has  its  fiilcrum 
movable  with  the  pulleys,  In  the  manner  described. 
186.  Coffss-potb;  Oliver  T.  Eddy,  PhiUdelphia,  Pennsylyania. 

Claim— The  annular  cone-shaped  deflecting  plate  resting  on  the  bottom  of  the  pot,  and  amuiged  in  re* 
spect  to  the  tube  and  perforated  plate^  as  set  forth. 


Digitized  by  VjOOQIC 


S76  American  Patents. 

157.  Eucno-MAOKRio  Steam  Boiub  Gauob;  Hoses  G.  Fnrmer,  Sa]ein,  MMMchuaettB. 

CUim— The  combination  of  an  indicator,  iin  electric  circuit  orcircnits^one  or  more  drcoit-liirMken^  iritt 
a  float,  in  any  manner  anbetuntially  as  described. 

158.  II0E8S  Powu  Hachixsb;  L.  E.  Faught,  Atlanta,  Georgia. 

Claim— The  arrangement  and  combination  of  a  stationary  geared  rim,  morable  rim,  supporting  bar  fittsd 
in  the  pinions,  c  c,  the  shaft,  0  o,  provided  with  pinions,  f  f ,  and  wheels,  and  the  shaft,  r',  as  set  forth. 

189.  Mbtbod  op  Opcratinq  Ciioxixo  Kkitzs;  George  Finn,  Oewegn,  New  York. 

Claim — Arranging  the  ram  that  works  the  cutter  on  tlio  b<>T<>l-whi^1.  so  that  it  will  not  occnpr  niore 
apnce  on  the  arm  that  carries  them  tlian  that  occupied  by  said  lM>vel-wb<'cl,for  the  purpose  of  simplitying  the 
meclianism  and  ocoDomiziDg  space  on  said  arm,  wliich  is  necuasarily  limited  in  length. 

190.  Railsoad  Car  Seats;  £li  Wheeler,  Elmira,  New  York. 

Claim— Ist,  The  arrsnizoment  of  Itox-formed  supports,  cushions  and  cushioned  seat  backs  of  a  pair  of  car 
seats,  in  the  manner  spt-cifiod.  whereby  when  the  bottoms  of  the  t»eAta  are  turned  over,  to  fill  up  the  spaes 
brtwi-en  tiie  BPats,  the  bed-clothiiiR  contained  in  the  box  will  b»»  ex|K>8v«J  so  as  to  bermdily  removal,  and  then, 
when  the  back;)  uro  turned  down  to  fill  tlio  pince  uccuphd  by  the  boltoros.  the  Mkid  Itoxe^i  will  U*  closed  up 
and  a  continuous  be<l  formed  from  one  bnck  C'(1k»'  to  llu'  otlicr  of  the  fx  nt.  2d,  The  short  op«'n  statfonnrr par- 
titions. In  combination  with  sliding-fmnolH,  which,  when  elrvatod,  serve  sw  hend  and  fiKit  boaids,  and  allow 
ventilation  under  and  above  the  l«rtli  during  nifcbt  time,  and  when  lowered  during  the  day  time,  afford  more 
loom  to  the  ui>i>er  portion  o(  the  Ixxly  of  pniise liters,  as  the}'  fuiss  through  the  aiole  of  the  car.  Sd.  The  short 
sliding-closed  blinds.  armngtHl  to  opcmte  a^i  de^^criln-d,  aud  M-rve  ns  f(K>t  and  head-t>oardm  and  allowing  veati- 
liitiou  above  and  below  the  upper  bi<rtb,  iu  cumbi nation  with  tho  upper  IxTths  and  [lartitious. 

191.  FCRNACK  A!iD  APPARATUS  FOR  Tbeatino  Pyritous  Ores  ;  Johu  Frets,  Angel,  California. 

Claim — l8t.  The  hollow  Btationary  cylinder.  U«  revolv'njr  worm,  and  its  openings.  fi>r  tho  admisMon  of 
the  pyrius,  and  tho  introduction  of  air  and  di.-'chnri^e  of  the  fumci*  of  sulphur,  in  combination  with  the  n>- 
tating  cylindiT  and  \U  internal  ribH,  the  said  8tati«>nary  and  rotatinpr  cylinders  ronmiunicnting  with  ench  i*th*T 
tlirough  a  pipe,  arranged  in  respect  to  tho  furnace,  oh  set  forth.  S/d.  The  system  of  vertical  box*ns  or  chask- 
bers  communicating  with  each  other,  with  the  sleam  pipes,  the  rotating  cylinder,  and  the  exit  pipe. 

192.  Macuukrt  por  Warplno  Yarn  ;  Kichard  Oarsed  and  Gay  ton  Denn,  Philadelphia,  Pennsylvania. 
Claim— lut.  The  form  of  tho  drop  wires,  ai-mngxHl  in  the  manner  specified.  2d,  The  ryllndf^r,  for  the  pap- 
pose of  marking  the  cuts.  M,  Tho  (miploymuut  uf  a  register,  eoustruct(<<l  as  specified*  for  the  purp(«4>of 
registering  the  number  of  cuts  while  the  machine  is  in  motion.  4th.  The  employment  of  tli««  l»ar  for  th«  pnr- 
IKMe  of  taking  the  leiis,  con.^tructed  with  tingcrs  either  on  one  or  both  aides.  5th,  The  ct>mbinati4>n  of  lite 
vibrating  tube,  tho  stationary  hook,  the  movable  hook,  aud  the  pin,  for  tho  purpose  of  forming  the  yam  into 
links,  constructed  In  the  manner  dewribed. 

193.  Courn;  Samuel  Gissingtr,  Alleghany,  Pennsylvania. 

Cliiim— The  arrangement  in  tlio  movable  fnnio  of  the  ORcHlatinj?  chums,  fhmished  with  daehen  sad 
wings,  in  combinatiim  with  the  revolving  shaft  armed  with  wings,  arranged  as  desciibed. 
19^.  GALVA!nc  Battery;  Eugene  Grenct,  Jr.,  Paris,  France. 

Claim— Ist.  The  method  of  agitating  the  exciting  liquid  of  a  plvnnlc  battery  by  forcing  a  current  of  air 
through  it.  In  the  manner  set  forth.  24l,  Arrantjing  aiid  constrncting  the  nine  and  charc<»fll  tlemrnts.  in  com- 
bination with  tlio  exciting  fluid,  in  tho  munner  do-rrilM-d,  whereby  they  may  be  operated,  the  one  by  the 
other.  3<l,  Forming  the  clian^oal  elementij  by  jjreswing  into  or  on  to  the  surtboe  of  pkitea  of  lead,  when  yrt 
in  a  semi-liquid  state,  small  pii  ces  of  charcoal,  iu  the  manner  described. 

195.  Gacob  a»>  Box  FOR  C.\fiTi.vo  Journals  in  Soft  Metals;  C.  W.  Griffith,  Dayton,  Ohio. 

Claim — In  combination  with  a  hollow  Itox.a  loose  removable  gnu  go  or  centering  plate,  fitted  andftstn^ 
to,  or  held  against  the  l»ox,  8t>  ius  to  hold  the  .slmft  in  itii  pro|>et  pusiiion  in  the  box,  and  at  the  same  time  re- 
tain or  prevent  tho  mcUcd  metal  that  is  poured  iutu  tbu  hollow  box,  to  form  a  box  around  the  abaft,  from  mo- 
uing  out. 

196.  Apparatus  fob  Coouxo  Liquids;  Valentine  Ilall.  City  of  New  York. 

Claim — The  employment  or  use  of  one  or  mom  rfc«'l\prs  plar«-d  within  a  tank,  and  conn<*cted  with  tha 
barrel  or  c»wk  liy  niefin.^i  of  a  hiphon.  and  with  n  puiujt  within  or  at  tho  outer  side  of  the  tank,  for  thepar- 
po**  sot  firth,  Al«<..  ci.iiil'in  n/  a  pump  witli  «in  or  more  receiveri*,  connected  together  and  made  tocomiBQ- 
liicato  witli  each  other  by  i<iplion.H,  whin  naid  partH  are  submerged  witliin  a  tnnk|  aud  made  to  commvAieate 
with  a  cask  or  barrel,  by  means  of  a  &:]>hou  extending  over  tho  top  of  tho  tank. 

197.  Lahps;  Ualvor  Ilalvorson,  Cambridge,  Massachusetts. 

Claim — Ist,  The  employment  or  nsr^  of  the  valve  in  connexion  with  the  wick  tnb<»,  for  the  purpose  of 
regulating  the  supply  of  air  to  tho  interior  (jf,  or  between  two  planes  of  the  wick.  2d,  The  arrangtmeot  of 
the  shaft  and  their  wliotds,  so  that  the  wheels  on  one  shaft  mar  gear  Into  those  on  the  other,  for  the  porposa 
of  raising  and  lowering  the  wicks  simu1taneou!«1y  by  the  turning  of  ono  shaft. 

198.  Troluno-bait  for  Catchinq  Fish  ;  Riley  IlSfikell,  PalnesvlUe,  Ohio. 

Chiim — Ist,  Constructing  the  body  of  an  artificial  representation  of  a  natural  fish  In  two  detached  parta, 
to  be  used  In  combination — one  portion  thereof  revolving,  and  the  other  remaining  fixed  or  stationary,  both 
portions  being  on  one  shaft.  24I,  In  coimexion  with  my  first  claim,  filling  the  upper  part  of  said  fixed  por* 
tion  with  a  light  substance,  and  weighting  the  lower  part  thereof,  for  tlie  purpose  of  keeping  the  said  ilzc4 
portion  vertical  in  the  water. 

199.  Tailors'  Shears;  Rochus  Hninsich,  Newark,  New  Jersey. 

Claim — Constructing  the  lower  l>ow  with  its  upper  portion  widened,  and  with  the  prqjcction  thereoB,  •> 
as  to  form  a  bearing  for  tho  fore-finger  within  the  bow. 
aoo.  Tariablr  Exhaust  for  Steam  Engines;  W.  M.  nurlbort,  Northflold,  Yermont. 

Claim — Applying  tho  slides  to  operate  in  elliows  or  inverted  L-shaped  nozsles,  arranged  as  described. 

[This  invention  consists  in  making  the  upper  ends  or  noexlcs  of  the  blast  pipes  each  in  the  form  of  an 
elbow  or  the  inverted  letter  L,  and  fitting  thoTegulating  slides  to  the  horizontal  portions  of  the  elbowa,  so 
that  both  can  be  adjusted  simultaneously  by  right  and  left-handed  screwson  tho  same  shaft,  thereby  providii^ 
Tery  conveniently  for  the  variaUon  of  the  area  of  the  openings.] 
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901.  STEAM-nAP;  E.  T.  Jenkins  and  F.  B.  PoUey,  Williuulraiths  New  York. 

Claim— Th«  ronod  pipe,  in  comblnaaon  with  Um  yalve  Beat,  yalre,  ring^  opening,  and  float,  amnsed  in 
the  manner  deecribed. 
9M.  RoiuEs;  Christian  Kicffer,  Lancaster,  PennsyWanla. 

Claim— The  constrnctlon  of  the  extension  and  perforated  steam-pipe,  with  the  extenaion  hot  air  Ihie^  wftii 
the  pan,  with  pipes,  1 1,  and  perforated  pipe,  K,  arranged  as  described. 
903.  B02io-H0Lft  BosER  AMD  Rkamkr;  Josiah  Kirby,  Cincinnati,  Ohia 

Claim— The  conical-shaped  stock,  when  made  with  a  throat  cat  throngb  from  the  edjice  of  the  bit  on  one 
side,  to  the  opposite  side  of  the  stock,  so  that  the  shavings  are  made  to  pass  through  the  stock  and  out  on  the 
opposite  side.    Also,  the  combination  of  the  angf  r  bit  with  reamer,  made  in  the  manner  deecrllMd. 
2M.  Sekd  Plantirs;  Lot!  L.  Lancaster,  Rocky  Mount,  North  Carolina. 

Claim— The  jfVame,  wheels,  hopper,  cylinder,  pockets  or  depressions,  carrying  tnbe,  farrow-opener,  cool* 
ter,  lereler,  and  bottom,  arranged  as  described. 

206.  TaxRHoMinuo  Rbgulatoe  roB  Heating  Apparatus;  Lewis  W.  Leeds  and  CalTert  Taoz,  City  of  New 
York. 

Claim— So  applying  the  ressel,  which  we  have  termed  the  secondary  heater,  containing  the  fluids  act 
apon  the  piston,  or  its  equivalent,  in  combination  with  the  primary  heater,  and  so  I4>plying  the  piston,  or  its 
equivalent,  in  combination  with  said  secondary  heater  and  with  the  regulating  valve,  that  the  secondary 
heater  is  exposed  at  the  same  time  to  the  heHtiog  influence  of  the  primary  heater  and  the  cooling  influence 
of  the  incoming  coid  air,  and  tfie  flnid  contained  therein  is,  by  its  expansion  and  contraction,  made  to  control 
the  admission  of  the  stenm  or  other  heating  agent,  and  cause  the  supply  of  such  agent  to  the  heater  to  vary 
inversely  with  variations  in  the  atmospheric  temperature. 

206.  Approach-opekinq  Gate;  Julius  S.  Lloyd,  Philadelphia,  Pennsylvania. 

Claim — Operating  the  angular  bar  by  means  of  the  carriage,  with  its  pulleys  and  guard,  In  comUnation 
with  the  prqfecting  arm  of  the  rod,  and  the  cranked  and  weighted  rods,  and  the  respective  oorda  or  chains, 
amnged  as  set  Ibrth. 

207.  Water  Indicator  por  Steam  Boilers;  George  Lutz,  Logan,  Ohio. 

Claim — ^Isi,  Operating  auricular  and  visual  alamis,  either  severally  or  coi\jointly,  at  will,  by  mechanism 
such  as  is  dr«cribcd.  2d,  The  combined  index  and  tripping  levers,  arranged  in  the  manner  set  forth.  8d, 
The  combination  of  the  tripping  levers,  balance  lover,  and  bifurcated  rocking  lever,  as  described.  4th,  The 
eombination  of  the  catch  and  dogs,  arranged  sa  set  forth.  6th,  The  combination  of  the  bent  lever,  thumb- 
screw, and  slotted  bracket,  as  deecribed. 

208.  Method  op  Marino  Soap  ;  Augustus  Miller,  Grafton,  Ohio. 

Claim— Soap  manuihctured  fh>m  the  herein-named  ingredients  and  chemical^  when  the  same  are  com- 
pounded in  the  manner  specifltki. 

209.  Iron  Spoons;  0. 1.  Mix,  Walllngfbrd,  Connecticut, 

Claim— Ist,  The  method,  substantially  as  described,  of  making  the  handles  of  iron  spoons.  2d,  Forming 
a  tongue  upon  the  bowl  lilank,  and  a  corresponding  recess  or  inlet  upon  the  handle,  or  vloe-versa. 

210.  Carpet  fastener;  George  G.  Noyes,  Worcester,  Massachusetts. 

Claim— The  bar,  provided  with  tlie  hooks,  knife-edge,  and  spurs,  so  that  It  may  he  readily  secured  to^aiul 
detached  from,  the  base-buard  and  floor. 

211.  Railroad  Chairs;  W.  A.  Nugent,  Susquehanna  Depot,  Pennsylvania. 
Clalm^The  shell  or  body  with  the  cam  Jars  and  the  chair,  arranged  as  specifled. 

212.  HoRizoHTAii  Water-wheel;  John  K.  O'Neil,  Kingston,  New  York, 

Claim— The  arrangement  of  the  guide  partitions,  cylinders,  wheels,  aod  wbsels  or  bnckets,  in  the  maop 
aer  specifled. 

213.  Composition  por  Tannino;  Thomss  S.  Page,  Milan,  Ohio. 

Claim— A  liquor  composed  of  terra  Japonica,  sulphate  of  alumina  and  potassa,  muriate  of  sods,  nitrate  of 
potash,  and  sulphate  of  soda,  when  combined  in  the  proportions  described. 

214.  BORino  aso  Mortxbino  Machine;  ColUu  G.  Pollock,  Cincinnati,  Ohio. 

Claim — The  arrangement  and  combination  of  the  bar  on  the  arbor,  prqjeotion  on  the  upright  lever,  con- 
nected with  the  arbor  by  the  knuckle-joint,  and  the  bevel  gear,  for  Joint  operation. 

215.  Feeding  Paper  to  and  prom  pRnniya  Presses;  Charles  Potter,  Jr.,  and  C.  B.  CottreU,  Westerly,  Rhqda 

Island. 
Claim— The  securing  of  the  registering  points  firmly  to  a  fixed  portion  of  the  machine,  and  releasing  the 
paper  therefrom  at  the  proper  time  by  elevating  the  acQacent  surface.  Also,  depositing  each  sheet  ftoe  up- 
wards on  the  pile,  by  carrying  it  between  a  vibrating  scries  of  tapes,  operated  in  the  manner  set  forth.  Also, 
th«  arrang<>ment  uf  the  cylinders  and  tlie  series  of  tapes,  or  their  respective  equivalents,  in  the  vibrating 
frame,  which  vibrates  on  the  shaft  as  a  centre,  and  receives  its  proper  vibniiory  motion  firom  the  hook,  or  its 

3aivaleut,  whereby  the  frame  may  be  readily  unhooked  and  swung  out  of  the  way  to  allow  aooess  to  the  bod 
the  press  without  demnging  or  disturbing  any  of  the  mechanism. 
210.  Burners  por  TApor  Lamps;  William  H.  Racey,  City  of  Now  York. 

Claim— The  burner  and  curved  rods,  ons  or  more,  in  combination  with  one  or  more  deflsettog  ca^  and 
draft  tube,  arranged  as  set  forth. 

217.  Insect  Powder-slower;  Peter  Reynard,  City  of  New  York,  and  Victor  Tarin,  Brooklyn,  New  York. 
Claim — The  divisions  in  the  powder-chamber  to  insure  the  powder  being  in  a  position  to  be  acted  on  by 

the  air  blown  through  the  perforated  diaphragm.    And  in  oombination  with  said  powdernduunber,  we  claim 
the  India  rubber  perforated  ball,  fitted  and  acting  to  give  the  blast  of  air, 

218.  Tbrsshjvo  Machwes;  Joshua  RoUman,  Sinking  Springs,  Penni^lvania* 

Claim— The  application  to  a  threshing  machine  of  one  or  more  Independent  ftm-blowers,  whidi  are  at- 
tached outside  of  the  machine,  and  in  such  position  as  to  prevent  any  dust,  arising  ftom  the  oponrtioo  of 
threshing^  from  reaching  the  attcgdant  on  ths  madiioe,  arranged  in  the  manner  described. 

3a* 
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210.  H<nn  Powxr  MACin?rB8;  Gelston  Sanfbrd,  Pwighkeepda,  New  Yoric 

CUdm— Ist,  The  comMnation  of  the  internal  toothed  wheels  and  their  connected  pintons  with  flM»  hollow 
standard,  arranged  in  the  manner  set  Ibrth.    '2d,  The  combination  of  the  hollow  eundard  with  the  shaft  and 
its  connected  gearing,  in  the  manner  descrihed*    3d,  The  combination  of  the  a4|ttstahle  beariag  or  frame 
with  the  hollow  standard  and  shaft. 
820.  Tops  fob  Tables;  Nathan  Sargent,  Gharlestown,  Massachusetts. 

Claim — A  panoramic  table  or  table-top,  constructed  in  the  manner  set  fbrth.  Also,  the  peculiar  mech* 
anism  whereby  the  canTsss  or  panoramic  cloth  is  maintained  with  proper  tenition  upon  each  of  the  rollera^ 
faoweyer  such  cloth  may  vary  in  thickness  or  in  number  of  folds  upon  such  rollers. 

221.  SnAW-OOTTBts;  Casper  Schultxe  and  J.  Frederick  Schroader,  Covington,  Kentucky. 

Claim — A  cutting  box,  oonstructed  with  acUnstahle  compound  knife-wheel,  in  comblnallon  with  fteding 
chute,  arranged  as  described. 

222.  Macbuti  fob  Makiso  Skwino  Machiitb  Kxidles;  Wm.  W.  Shipman,  New  Haren,  Connecticut. 
Claim— The  feeding  plier  formed  by  the  lever  and  block,  in  combination  with  the  pumping  die,  p2,  ani 

die,  p3  and  21  31,  the  cutter  and  clamp  formed  by  j  j  and  1 1,  the  whole  in  combination  as  set  forth. 
228.  Slmtbical  Hbahxo  Appabatts;  George  B.  Simpson,  Washington  City,  D.  0. 

Claim — The  insulation  of  the  metallic  coll  or  helical  electrode,  which  I  call  an  electnKbeater.aod  tlie  sar- 
eSMftil  generation  of  beat  by  passing  currents  of  electricity  over  a  coil  or  coils  of  pUtina,  or  other  mefcaliie 
wires  resting  on,  snd  supported  by,  a  non-conducting  electrical  base, or  encased  in  metallic  tubes, (v  open  vea> 
•els  insulated  M-ith  any  of  well  known  sub8tanc4^s  nun-conducting  of  electricity,  as  described. 

224.  UoDK  OP  CONSTBUCTXKa  Matbices,  Ac.;  John  Joseph  Charles  Smith,  Covington,  Kentucky. 

Claim — ^The  discovery  of  rendering  composition  or  alloy  of  copper  and  tin  pliable,  and  in  such  a  state  as 
to  admit  of  an  easy  impression  of  any  figure  or  design  on  or  in  metal,  whether  engraved  or  produced  by  means 
Of  electrotyping,  as  a  copy  of  any  figui-e,  design,  or  oly'ect,  thus  yielding  a  perfiact  matrix  or  mould— and  this 
prooeas  I  fiitther  claim,  as  my  invention,  in  connexion  with  the  manuCicturing  of  types  of  the  alloy  ofcoftper 
and  tin,  as  already  described,  and  which  will  and  sbsll  produce  the  intended  effect. 

225.  Maxixo  LiOBTinxa  Condcctobs;  Charles  Steams,  Lowell,  Massachusetts. 

Claim— The  twisting  rollers,  constructed  as  described,  in  combination  with  the  eorragating  roUen^  ftr 
prodndng  the  corrugated  twi8tt>d  copper  rod. 

226.  HoB«B-BASES;  Theodore  J.  Steffe,  Lancaster,  Pennsylvania. 

Claim — The  arrangement  and  combination  of  the  teeth  lieads,  key,  spiral  spring  attachment,  lifters,  leva; 
cleaners,  when  those  Sfveral  parts  have  their  centre  of  motion  on  tlit*  axle  of  the  machine.  Also^in  eombiBa- 
tion  with  the  above,  the  fuot-brac.;,  hinged  at  slide  and  slot,  as  specified. 

227.  HoMZNT  Mills;  George  Stranso,  Boonsboro',  Marjiaud. 

Claim— Giving  to  the  shaft  substantially  the  Hhap;«  represented,  when  the  siid  shaft  Is  armed  with  toothed 
■egments,  and  Is  also  operated  within  a  tube  which  is  also  armed  with  counteracting  s^ments. 

228.  Bbdmss;  David  U.  Van  Dnzer,  Sugar  Loaf;  New  York. 

Claim— In  combination  with  the  blocks,  b  r  o  h  i,  rods,  blocks,  c  c',  and  bolts,  arranged  as  shown,  tbs 
arrangement  of  the  plates,  as  described. 

229.  Taxx-xtp  fob  TBnfxura  Looks;  Samuel  Walker,  Roxbury,  Massachusetts. 

Claim— Giving  to  the  take-up  roll  of  a  trimming  loom  a  reciprocating  motion  longitudinaUj  oa  its  axis, 
for  the  purpose  specified. 

230.  Photoobapbio  PBiim^o  MACHnrx;  Charles  Fontayne,  Cincinnati,  Ohio. 

Claim— 1  St,  The  described  machine  fbr  printing  or  multiplying  photogrsphic  pictures.  2d,  The  desrrihed 
art  of  multiplying  positive  photographic  pictures  or  expressions  from  the  8;ime  negative  upon  the  saaie  sbeit 
of  sensitive  paper,  or  other  material.  8d,  Cnusing  the  sensitive  material  used  for  the  reception  of  photo- 
graphic impressions,  latent  or  otherwise,  made  by  the  agency  of  solar  or  other  light,  passing  through  a  nega- 
tive, to  traverse  the  aperture  or  negative  employed.  4th,  The  traversing  bed,  whether  cvlindrical  or  pbine, 
conf  nMl  within  a  dark  chamber,  whose  surface  may  be  moved  by  ratchets,  screws,  cranks,  or  their  eqaiv^- 
lents^  for  the  purpose  of  carrying  the  sensitive  material  when  the  same  is  used  in  connexion  with  a  nc^tivcv 
fixim  which  it  receives  positive  impressions.  6th,  The  employment  of  continuous  sliding  or  rav<rivii^  disei^ 
with  springs  and  spring-stops,  or  their  equivalents,  to  give  them  a  uniform  motion  and  overcome  the  momea- 
tum  or  rebound,  for  admitting  and  shutting  otf  light  uniformly  to  and  from  all  parts  of  the  snrlSie*  to  be 
acted  upon  in  printing  positive  photographic  pictures  from  a  negative.  6th,  The  application  of  a  lens  or  lenses 
for  the  purpose  of  condensing  light,  when  used  in  combination  with  negative  28,  the  sensitive  materlsl,  and 
slide  or  cut-ofl*,  ibr  admitting  or  sliutting  off  light,  for  the  puriHise  of  photographic  printing.  Tth,  The  eca- 
bination  of  condensing  lens,  33,  negative,  31,  daguerreotype  tub.^,  76,  with  its  lenses,  78,  the  sensitive  mate- 
rial and  slide  or  cut-off  for  photographic  printing.  8th.  The  oombination  of  the  sensitive  material,  nc^aliv^ 
28  (as  destlugnished  ttom  negative,  34),  and  slide  or  cut-off,  for  the  purpose  of  photographic  printing,  •th, 
The  method  of  mising  the  glass  negative  or  other  matrix,  28.  from  the  sensitive  material,  to  permit  the  Mo- 
tion of  the  latter,  and  the  method  of  lowering  again.  10th,  The  method  of  supporting  and  lu^ustiDg  nega- 
tive, 28,  as  described.  11th,  The  use  of  the  glass  negative  (when  negative  28  is  used),  or  the  use  of  a  piece  eT 
pUin  gUiss  in  the  place  of  it  (when  negative  34  is  used),  or  the  use  of  a  ikeleton  frame,  for  the  purpoae  of 
pressing  the  sensitive  material  smoothly  and  evenly  on  roller  6,  or  traversing  bed,  while  the  pholographk;  te- 
pression  is  being  made.  12th,  The  alternate  adminion  and  exclusion  of  light  passing  through  a  negative^  to 
act  upon  a  traversing  sensitive  material,  confined  in  a  portable  daik  chamber.  13th,  The  rod.  8,  working 
through  hollow  slotted  shaft.  A,  and  affixed  to  roller,  6,  by  plate,  9,  for  the  purpose  described.  14Sh,  Tlie  e«a- 
btnation  of  the  lever,  12,  with  its  spring-«atch,  18,  with  the  ratchet  wheel,  14^  nose,  82,  of  shield,  1&,  and  slot- 
ted stop,  11. 

231.  Cot-ofp  Gbab  fob  Stbak  BKann;  Henry  Whittington,  Philadelphia,  Pennsylvanhu 

Qaim— The  inclined  spiral  edges  on  the  revolving  and  sliding  sleeve,  when  the  latter  is  applied  to  ope- 
rate the  cut-off  valve,  the  descent  of  which  is  causedO>y  the  pressure  of  sfceam  above  the  valve^  and  wbstt 
the  Inclined  edges  servs  to  retard  the  descent  of  the  valve. 
S32.  Wabhuiq  MACBXifB;  Asbury  Wilkinson,  Madison,  Indiana. 

Claim— The  oombhiation  of  circular  boards  suspended  from  a  flraUM  aboTe  by  springii  with  a  rotary  eor- 
mgated  roller  working  between  them,  constructed  as  set  forth. 
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S33.  Rbgdrbcto  AppAEATrs;  Jephtha  Avory  WilklMon,  Brooklyn,  New  Tork. 

CtKim— A  Kriet  of  connting  diacs  stnndlng  at  right  angle«,  or  naarly  ao,  to  each  other,  and  each  fbrmod 
with  A  thread  or  worm  aronnd  its  periphery  taking  teeth  on  tha  next  counting  dim;,  in  the  manner  specified. 
Alao,  the  arrangement  of  the  counting  disc,  p9  and  plO,  in  the  niaunor  specified,  whereby  they  can  be  discoa- 
Baetcd  and  set  to  commence  counting  when  required. 
2S4.  Tht-oock  nm.  Stbam  Boilkbs;  John  F.  Cook,  Assignor  to  self  and  George  F.  Page,  Baltimore,  Md. 

Claim— Combining  with  the  barrel  of  a  try-cock  a  two-«nned  lever.one  provided  with  springs  or  weights, 
and  the  other  with  a  rubber  (or  other  equivalent  discX  so  that  the  weighted  arm  shall  hold  the  valved  or  diac 
arm  against  the  bore  of  the  barrel  of  the  cock,  as  described. 

235.  Kailroab  Cbaies;  Henry  W.Gray,  Cleveland,  Ohio,  Assignor  to  self  and  W.  H.  Alvord,  Homer,  N.  Y. 
CSaim — The  forming  the  railroad  chair  in  two  sections,  having  the  outer  sur&cea  convex,  in  combination 

with  the  gripe  and  beam,  arranged  in  th»  manner  set  forth. 

236.  Psassn;  Horatio  Francis  Hicks,  Assignor  to  Hicks  Brothers,  Grand  Tiew,  Indiana. 

Claim— The  combination  of  stepped  bearings,  with  rollers  adapted  to  operate  in  connexioii  therewith, 
without  endwise  pressure  or  tendency  to  displacement,  in  the  manner  set  forth. 

837.  Dekp  Ska  Souhdinq  Apparatus;  George  W.  McCord,  Assignor  to  self  and  J.  F.  Lobdell,  Oentndia,  HI., 
and  y.  N.  Davis.  Rush,  New  Tork. 
Claim — The  arrangement  of  the  cylinder,  piston,  graduated  scale,  cap,  and  vernier  or  register,  oonstmcted 
aa  described,  for  the  registration  of  marine  soundings  upon  the  principle  of  hydraulic  pressure. 
238.  MACRr?rE  for  SeAPisn  Ain)  FiinsQiNO  thk  Backs  of  Books;  G.  H.  Sanborn,  Boston,  Haas.,  and  John  S. 
Coffin,  Portland,  Maine,  Assignors  to  G.  H.  Sanborn,  aforesaid. 
Claim— 1st,  The  employmont,  for  shaping  or  flnisiiing  the  bocks  of  books,  of  a  divided  roll  or  pair  of 
segroents,  operating  across  the  backs  from  the  centre  to  both  sides  thereof.    2d,  The  combination  of  the  cam, 
T,  nlide,  t<^gle,  p  p,  spring,  link,  y,  lever,  link,  u,  and  toggles,  F  F,  with  the  book-holder,  for  the  purpose  of 
raising  the  holder  and  cnutiing  it  to  close  upon  the  book  before  each  operation  of  the  divided  roll  or  pair  of 
■egroenta.  3d,  Attaching  the  spgment  levers,  o  o',  or  their  equivalents,  to  levers,  a  h,  operated  by  cams,  n  x, 
on  the  constantly  revolving  main  slialt,  for  the  purpose  of  throwing  the  segments  out  of  the  way  of  the  holder, 
at  the  proper  stage  of  the  operation  of  the  machine,  to  permit  the  reniov.il  and  introduction  of  the  booka. 
230.  Stotzs  ;  Thomas  Shaw,  Assignor  to  self  and  J.  C.  Bailey,  Philadelphia,  Pennaylvauia. 

Claim— 1st,  The  adjustable  legs,  when  combined  with  the  casing  and  its  gauge  cylinder,  and  arranged  so 
•8  to  serve  the  doable  purpose  of  tilting  the  stove  more  or  less  on  one  side,  and  regulating  the  admission  of 
air  into  the  casing.  96,  Operating  the  valve  for  regulating  the  flow  of  g>is  Into  the  casing,  by  means  of  tho 
offset  to  be  heated  by  the  flame,  in  conjunction  with  the  devices  set  forth,  or  their  equivalent. 
240.  CoNTKBTnro  RECiPHocATiiro  mo  Rotaby  Motion;  A.  T.  Underbill,  City  of  New  York,  Assignor  to  C.  R. 
UnderhUl,  New  Castle,  New  York. 
Claim— The  arrangement  and  combination  of  the  frame,  guards,  and  ratchet  wheels,  so  that  the  rotation 
of  the  shaft  may  be  reversed,  as  set  forth. 

211.  MAonnnERT  for  Pbbforatinq  Hat  Bodirs;  Wm.  F.  Warburton  and  Wm.  B.  Atkin,  Anignora  to  Wm.  F. 

Warbnrton,  aforesaid,  Phifaidelphia,  Pennsylvania. 
Claims— 1st,  The  system  of  pointed  pins,  hung  independently  of  each  other  to  the  cross-head,  Ihmished 
each  with  a  separate  spring,  and  arranged  in  combination  with  tlie  hat  block  attached  to  the  lace  plate  on 
the  spindle.  2d,  The  ratchet  wheel  of  the  same  form,  or  thereabouts,  as  that  presented  by  a  transverse  sec- 
tion of  the  hat  to  be  perforated.  In  combination  with  the  fiice  plate  and  its  hat  block,  the  said  wheel  being 
operated  by  the  pawl  and  the  appliances  connected  therewith,  or  their  equivalents,  in  the  manner  set  forth. 

212.  Modi  of  Dutiluko  Tjquids  from  Coal  Tar;  Morris  L.  Keen,  Rogers'  Ford,  Pennsylvania. 

Claim— The  application  of  additional  heat  at  or  near  the  snrfiico  of  the  coal  tar,  or  other  similar  hydro- 
carbon, when  used  in  comltination  with  pre»>aure  in  the  boiler,  for  tlie  purpose  of  preventing  the  tarry  foam 
fivm  rising  and  over-running  the  still,  and  thus  endangering  the  operator  as  well  as  the  premises. 

SEPTEMBER  27. 

243.  CBintir;  Abel  AosHn,  Altona,  Illinois. 

Clsdm— The  arrangement  of  th<|  shaft,  cranks,  dashers,  handles,  links,  springs,  c  c  c,  box,  spring,  g,  and 
lid,  constructed  as  described. 

244.  Rotary  Blower;  Wm.  B.  Barnard  and  Edmnnd  Jordan,  Waterbnry,  Connecticnt. 

Claim — ^The  diaphragm,  in  combination  with  the  revolving  propeller  or  propellers  to  deflect  the  blast  to 
the  mouth  or  opening,  as  the  blower  revolves  in  the  case. 
24&  Caxp  Stool;  Elbridge  G.  Belknap,  Philadelphia,  Pennsylvania. 

Claim— The  combination  of  the  case  and  the  seat  frame  with  the  swivel  blocks,  braces^  and  oonnectiBg 
rod,  arranged  in  the  manner  described. 
216.  Sksd  Plantirs  ;  Lewis  Reese  Carpenter,  Lancaster,  Ohio. 

Claim— The  arrangement  of  the  beam,  handles,  braces,  farrowing  scraper,  sad  seed  box,  with  the  plant- 
ing rilde,  lever,  wheel,  and  covering  scrapers,  constructed  as  described. 

247.  HAOHiim  for  Prhparino  Toracoo  foe  PBisnifo;  Edwin  8.  OolUa  and  Thomas  N.  Read,  Aspsn  WaiL 

Virginia. 
Claim— The  arrangement  of  two,  three,  or  more  pairs  of  progressiTe  pressure  rollers  with  each  other, 
in  the  manner  set  forth.    Also,  combining  a  series  of  oil  vessehi  and  oiling  pads  with  the  aforesaid  pairs  of 
pressure  rollers,  in  the  manner  set  forth. 

248.  Maoidhrs  for  Spurmro  Wrlts;  John  Critcherson,  and  Eri  S.  Honlton,  Boston,  Massachusetts, 
daim — The  beveled  grooves,  arranged  in  reference  to  each  other,  on  the  t^Iinders,  and  operating  in  com- 
bination with  the  adjustable  cutter,  as  set  forth. 

240.  HARTXSTKRii;  Tobias  Cmmling,  Hellam,  Pennsylvania. 

Ghiiffl-— The  arraDgement  and  oombiiiatloa  of  the  independent  platform  with  the  IHuiml  belt,  and  driving 
axle. 
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260.  Bkbu  for  Hartutibb;  Qeorge  S.  Curtis,  Chicago,  Illinois. 

Claim— The  employment  of  sliding  heads,  and  pivoted  arms,  and  ban.  in  combination  with  the  reel  diaft 
and  beaters,  described  so  that  the  diameter  of  the  reel  can  be  expanded  or  contracted. 

261.  Uartutsrs;  Jacob  D.  Cnster,  Norristown,  Pennsylvania. 

Claim — let.  The  main  shoe,  constmctcd  in  the  manner  described.  In  combination  with  bars  of  main  flraine 
and  supporting  bar,  in  the  niannvr  described  2d,  The  caster  wheel,  in  combination  with  tho  lever  and  ad- 
justable plate,  arranged  in  the  manner  described. 

262.  TiUQRAPHic  Cablb;  J.  S.  Davison,  Cranberry,  New  Jersey. 

Claim — Arranging  a  series  of  loose  metal  strips  in  a  coil,  or  its  equivalent,  as  described. 

263.  Bkdstead  ;  Eben  Baton,  Cincinnati,  Ohio. 

Claim— The  construction  of  bed-posts  with  the  wedge-formed  part  and  the  square  piece  attached,  so  as 
to  form  a  shoulder  to  receive  the  rail,  in  combination  with  the  bot^m  or  platform  of  a  bedstead,  with  this  ml 
formed  so  as  to  fit  the  posts  described,  and  all  pemumentiy  connected  together  by  means  of  croifr-pieoQe. 

264.  HoDK  Of  CoLORiMO  WooLBM  Hats;  O.  D.  Voote,  Danbury,  Connecticut. 

Claim— The  described  process  of  restoring  the  culor  of  the  hats  after  they  have  been  dipped  In  the  stiflen- 
ing  and  rubbed  off  by  sand  paper,  by  applying  the  hot  dyeing  liquid. 
256.  RoLUNO  Mills;  John  and  George  Fritx,  Johnstown,  Pennsylvania. 

Claim  -The  application  to  each  of  the  pairs  of  drawing  or  forming  rolls  of  a  feed  roll,  sncfa  as  d^-ecrfbed. 
'  '  "       '        arlna  *  '"  ......  ... •      -^_ 


and  driven  by  gearing  or  other  machinery,  and  turning  in  the  same  direction  with  said  drawing  or  f 
rolls,  for  the  purpose  of  carrying  and  feeding  into  them  the  pile  or  bar  of  heavy  iron. 

266.  Apparatus  for  Washiho  Gas;  Harvey  Gnild,  New  Orleans,  Louisiana. 

Claim- The  arrangement  of  the  water-pipe  and  rose  within  the  inlet  pipe  of  the  wash-box,  in  oomhina- 
tion  with  the  perforated  plate  or  diaphragm,  at  the  junction  of  the  inlet  pipe,  with  the  waab-boz. 

267.  Belt-book,  Pukrs,  axd  Punch;  N.  £.  Ilale,  Nashua,  New  Hampshire. 

Claim — ^Ist,  Tho  combination  of  the  roughened  surfaces  with  the  triangular  wedge  end,  arranged  in  r»- 
lation  to  each  other,  as  set  forth.  2d,  Tho  combination  of  the  Jawa  with  the  punch,  roos^ienod  anrfoce^  and 
wedge  end,  constructed  as  set  forth. 

268.  Method  of  Distillwo  Oil  from  Coal;  John  Howarth,  Salem,  MaasachuMtte. 

Claim — Forming  olf*aglnons  vapor  from  coal,  or  other  substances,  yielding  pyrogenoos  oila,  by  paaaiig 
through  the  material  to  be  acted  upon,  a  current  of  superheated  steam,  in  combination  with  steam  direct  from 
the  boiler.  In  the  manner  set  forth.  Also,  forming  oleagiuons  vapors  from  coal, or  other  BubstanfMek  yielding 
pyrogenous  oils,  by  passing  through  the  material  to  be  acted  upon,  air  oombined  with  superheated  eieam,  ia 
the  manner  set  forth. 

269.  Brdstsad  Slats;  Tyler  Howe,  Cambridgeport,  Massachusetts. 

Claim— The  deeerilied  bed  slat,  consisting  of  the  lifter,  in  oombination  with  the  slat,  constmoied  hi  the 
manm*r  set  forth.  Also,  the  construction  in  the  ends  of  slats,  by  which  they  are  connected  with  the  bedstead 
or  springs,  as  di^scribed. 

260.  Mode  of  ARRAifoiiio  Couches  is  Railroad  Car«;  Edward  C.  Knight,  Philadelphia^  Pennaylvania. 
Claim — The  arrangement  of  conches  In  railroad  cars  by  means  of  the  double-hinged  rod,  oonstmetad  ia 

such  a  manner  that  the  conch,  when  nut  in  use,  may  be  folded  up  against  the  ceiling  and  retained  there  by 
means  of  a  button,  or  other  suitable  device. 

261.  SCREW-WREXCB ;  W.  Kuhlenschmldt,  City  of  New  York. 

Claim— The  arrangement  and  combination  of  the  conical  disc  with  the  helical  groove,  the  aprinb  the 
movabL' jaw,  and  the  shank,  to  operate  as  set  forth. 
202.  MouLDiNQ  Water-traps  ;  James  Allen  Lowe,  City  of  New  York. 

Claim — The  application  of  a  metallic  core,  constructed  and  operating  as  described,  to  cut  water^nps. 
263.  CooKiifO  Stoves;  James  L.  Meafoy,  Middlctou,  New  York. 

Claim— The  cylindrical  fire  chamber  and  air  chamber,  communicating  with  the  Hre  chamber  and  the 
heater  chamber,  arranged  relatively  wltli  each  othi'r  and  the  oven,  for  the  purpose  set  forth.    Also,  in  eom- 
biiiation  with  the  fire  chamber,  air  chamber,  and  beater  chamber,  arranged  as  shown,  the  perforated  piate 
placed  in  the  flue  relatively  with  the  fire  chamber. 
201.  Maghin ES  FOR  Distributixg  Fertilizers  ;  Z.  N.  Morrel,  Cameron,  Texas. 

Claim — The  combined  arrangement  of  the  single  side-wheel,  distributing  wheel,  r«nihiting  dide,  revolv- 
ing arms,  boot,  set-screw,  shares,  cog-wheels,  draft  rod,  sprocket  wheels,  roller,  and  chain,  in  the  manner  set 
forth. 
266.  Process  of  I>isTiLLnfO  0ns  from  Coke;  George  Mowbray,  Green  Point,  New  York. 

Claim — In  the  manufacture  of  coal  oils  and  other  pyrogenous  oils,  by  exposing  the  coal,  or  other  mate- 
rials, to  the  products  of  combustion  generated  in  a  separate  furnace.  1  claim  igniting  said  prodoctii  of  cum- 
bustion,  previous  to  admitting  the  same  into  the  distilling  kiln,  by  admixture  of  a  suffldent  proportion  of  air, 
to  bum  the  oxide  of  carbon  into  carbonic  acid. 

266.  WRmsro^ ablet;  Qeorge  Monger,  New  Haven,  Gonnectieut. 

Claim— An  argillaceous  surface  wood  writing-slate,  which  Is  formed  by  uniting  several  layers  of  ven- 
eering or  thin  wood  together,  so  that  their  grains  run  antagonistic  to  one  another,  and  then.coating  the  ex- 
,  terior  sorfkoee  of  the  compiict  mass  with  a  compoeition  of  slate,  emery,  or  other  similar  argillaoeoos  ouaeiiaL 

267.  BBD4PR11I0 ;  B.  D.  Newbro*,  Lansing,  Michigan. 

Claim^The  employment  of  the  oblong  plates,  whether  made  of  wood  or  of  metal,  or  any  other  saftaUs 
material,  when  the  same  are  secured  together,  as  set  forth. 
26S.  Manufacturs  of  Wtre  Cloth  ;  Rufiis  Nutting,  Randolph,  Terraont 

Claim — Compressing  wire  cloth  by  passing  It  between  rollers  suitably  constrocted,  or  by  eqnivalent  means, 
whereby  its  surlhces  are  rendered  smooth  and  even,  in  the  manner  specified. 
260.  Stoves;  Oscar  Paddock,  Watertown,  New  York. 

Claim— The  damper  arranged  over  the  pipe  through  which  a  direct  commimicatlon  between  thellra-plaGe 
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and  tho  chimney  Is  e(ftct<*d  ftnd  operated  by  niemii  of  a  rod,  or  its  eqolyalent,  wbkh  it  teeared  to  tho  door* 
nnd  which  act«  against  a  forki>d  lever,  as  specified. 

270.  MANUFAcrDaB  or  Hon;  Andrew  Patterson,  Birmingham,  Pennsylvania. 

Claim— Forming  the  head  or  eye  of  n  hno  and  attaching  it  to  the  blade  at  the  same  time,  by  pouring  tbe 
molten  metal  to  form  tbe  head  on  or  around  tbe  blade. 

271.  OonBTRUcnoif  of  PAcaiNO-Boxee ;  Edward  L.  Ptrkins,  Roxbnry,  Massachusetts. 

Claim— let.  Forming  the  sides,  ends,  bottom,  and  top  of  the  box  with,  or  attaching  tbpr«to,  the  right 
nngnlar  shaped  braces  or  shoulders  formed  with  b-reled  corners,  so  sd  to  mitke  a  clos  •  and  binding  joint    2<1, 
In  combination  with  the  above.  I  claim  the  cover  fornn-d  in  two  wedp-t<hH)MHi  picc-H.  or  in  any  manner  sub- 
staatially  similar,  whereby  all  the  parts  constituting  the  box  are  drawn  and  held  rigidly  together. 
872.  Hofm;  Jane  Phillips,  aty  of  New  York. 

Claim — A  muff,  nrrang(>d  with  a  cut  in  its  side  covering  or  shell,  an  annular  space  or  pocket,  and  aporto- 
monualo  secured  in  its  inner  part. 

273.  Hoops  of  Skelbtox  Skikts;  Joseph  F.  Pond,  Cleveland,  Ohio. 

Claim— The  combination  of  the  eye  on  one  extremity  of  the  hi>op,  with  tho  series  of  set-ofls  on  tho  other, 
eonstruct.'d  as  set  forth. 

274.  Securing  laoir  BAxns  on  Corroir  Bales  ;  C.  W.  Pyle,  Galveston,  Texas. 

Claim — A  plate,  constructed  with  a  short  open  slot,  a  long  closed  slot,  and  a  turned  down  lip  or  flanch. 

275.  Spkino  IliNOx;  Cornelius  J.  R<x>ney  and  David  Renshaw,  City  of  New  York. 

Claim — The  arrangement  of  tho  coiled  spring,  shuit,  and  wings,  in  combination  with  each  other,  fur  the 
purposes  stated. 

276.  BuROLARS*  Alarm  ;  Abbott  Q.  Ross,  Cincinnati,  Ohio. 

Claim— Connecting  the  doors  or  windows  of  a  house  tonn  alarm  mechanism,  through  asystt^m  ot  strained 
wires,  so  that  the  forcing  of  a  door,  or  the  cuttiutc  of  any  wire  stmll  1  t  off  tlic  iilann  mechaniitm.  Al!4o,  c<m- 
necting  the  panels  of  a  door  with  the  straimnl  w^ires  that  nnite  tlie  «l(M»r  with  tiie  alarm  m«»ohani!ini,  as  that 
the  cutting  out  of  a  panel,  or  the  cutting  of  one  of  Iho  wires,  shall  let  off  tho  alarm  nierhanlsm.  Al.-o.  the 
combination  of  the  swinfrfng  lever  on  the  door,  with  the  bolt  ami  its  inclined  plane  that  locks  the  upring  dnim, 
for  the  purpose  of  putting  said  door  in  connexion  with  the  alarm  mechunisui,  when  said  door  is  drawn  to^  and 
•but  from  the  outside. 

277.  HoRSB  IIarxesses;  John  Rouse,  Port  Gibson,  New  York. 

Claim — ^The  double-eyed  hook,  arrnng^d  as  described  in  the  yoke  ring,  so  as  not  to  bo  withdrawn  there- 
from, in  combination  with  said  ring  and  with  the  divided  hame  strajM,  which  are  respectively  secured  to  the 
opposite  eyes  of  the  hook. 

278.  Steau  Pcnchi^o  Machzxx  ;  John  Sparrow,  Portland,  Maine. 

Claim — Tho  employment  of  a  single-acting  cylinder  and  piston,  operated  by  the  prassnre  of  steam,  water, 
or  other  fluid,  and  a  toggle,  arranged  relatively  to  each  other  and  the  punch  or  cutter,  es  described. 

279.  Mrthod  of  Operatirq  Independent  Second  Hands  of  Stop-watches  ;  Peter  M.  Satzell,  Philadelphia, 

Pennsylvania. 
Claim — ^Ist,  The  independent  second  hand  adapted  to  a  watch,  so  that  by  means  of  the  devices  descrihefl, 
or  their  eqniyalents,  the  said  hand  may  be  connected  to,  or  diiiconnected  from,  tho  time  train  of  the  wntcli, 
without  interforing  with  the  movements  of  the  latt  r.  2d.  The  stop-arm,  with  its  fijrked  end  so  adapted  to 
tho  hollow  arbor  as  to  serve  the  purixise  of  stopping  and  releiu>ing  thv  snid  arh  >r,  and  at  the  sam>>  time  serv- 
ing to  maintain  it  in  its  proper  vertical  ])OHition.  3d,  The  wheel  with  th  •  springs,  in  ctmibination  with  tho 
hollow  arbor  of  the  independent  secouds  baud,  the  wheel  being  hung  loosely  to,  and  the  spring  beiiring  against, 
tbe  said  arbor. 

280.  Safztt  Entslopb;  William  J.  Stetson,  Baltimore,  3Iary1and. 

Claim — The  mode  of  giving  security  to  letter,  and  other  envelopes,  the  same  consisting  in  water-proofing 
tliat  part  of  the  envelope  upon  which  the  adhesive  material  is  applied. 

281.  Construction  of  Gas  Burners  ;  John  Stevens  and  John  Johnson,  City  of  New  York. 

Claim — Tbe  apertures,  In  combination  with  the  movable  slide,  or  its  equivalent,  whereby  the  area  of  the 
passage  for  the  gas  or  vapor  is  contracted  at  fdiMisure  at  the  point  of  iti  exit  in  the  atmosphere,  and  the  vol- 
ume of  tho  flame  diminished,  without  substiiiitially  changing  its  cliarncter.  Also,  the  arrangr-nicnt  of  the 
branches,  di vi^rging  from  a  single  pipe,  and  pressing  by  thfir  elasticity  against  the  opposite  side  of  tho  slide, 
for  the  purposes  explained. 

282.  Chamber  Utensil;  J.  C.  Stoddard,  Worcester,  Massachusetts. 

Claim — A  chamber  vessel  provided  with  a  flanch  and  elastic  ring,  made  as  described,  so  aa  to  form  a  tight 
Joint,  and  also  to  prevent  noise. 

283.  MAcmNU  FOB  ScoDRiNO  AND  HuLUNO  BUCKWHEAT;  Josoph  N.  TreadwcU,  Redding,  Connecticut. 
Claim — Tlie  arrangement  of  tho  revolving  and  graduated  screws  with  tho  hoppers,  conveyors,  blasts,  and 

eoDductora,  in  tbe  manner  described. 

284.  SMirr  Machines;  Richard  Ward,  Edinburgh,  Indiana. 

Claim — ^The  employment  of  the  uornigatid  iron  plate,  having  the  horse-shoe  perforations,  in  combination 
with  the  Iron  plate  having  the  diamond  perroritious,  in  tho  construction  of  a  perforated  scouring  and  sepa- 
rating cylinder,  arranged  to  operate  as  s  't  forth. 

285.  Seed  Planters;  S.  J.  Wasterburg,  Altona,  Illinois. 

Claim — ^The  arrangement  of  the  block  provided  with  chambers,  c,  and  chambers  B,  with  the  rods,  abaft 
handle,  hopper,  spring,  i,  alidea,  and  spring,  o,  as  set  fortli. 

286.  Stoves;  C.  L.  Whitney  and  Samuel  Reed,  Geneseo,  Illinois. 

Claim — 1st,  The  arrangement  of  deflecting  plate,  chamber,  arraduating  damper,  and  flue-pipes,  in  the  ftmr 
oomers  of  the  oven,  all  In  combination  for  the  pur|MM'>s  set  forth.  2d,  In  combination  with  this,  we  claim  Um 
nee  of  pipes  of  clay,  or  other  similar  material,  arrang>'d  in  the  manner  set  forth. 

287.  Abdominai.  Bupfortrr;  A.  B.  Weaver,  C>irthage.  Indiana. 

Claim — ^The  employment  of  the  hip  bands  and  centre  hip  straps,  in  oombination  with  tbe  straps,  amnged 
•B  set  forth. 
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888.  Mrhov  Of  RAisnio  WAm  bt  Avimal  Poweb;  Zatter  F.  Wilder,  Pmtntod  Post,  New  Toilc. 

Clalm-r-The  arrangement  of  h  ■eriea  of  platforms,  in  combination  with  «  pnmp.  wo  that  a  «eri«s  or  a  lao- 
oeMion  of  atrolces  of  the  pump  piston  Bball  be  produced  before  the  cattle  arrive  at  the  drf  uking  trough 

289.  Hamu  Punch  ;  Reuben  Wood,  Grand  Lodge,  Michigan. 

Clnim — 1st,  The  pecuiinr  rclntive  arrangement  of  the  two  series  of  inclined  plaoee.  in  the  contact  fisccs 
of  the  circulnr  plates,  to  be  n^ed  either  with  or  without  interposed  Imlls  or  rollers,  in  the  manner  speoiflrd. 
2d.  The  use  of  tht^  slotted  tul^e.in  combination  with  the  two  inclined  ways  and  cross-bar^ with  or  without  th» 
rollers),  for  the  purpose  of  extricating  and  lifting  a  punch,  or  other  tool,  in  the  bar,  bj  a  reversed  moCum  of 
the  lever. 

290.  Cotton  Oim;  John  Wilson,  Anderson  C.  H.,  South  Carolina. 

Claim — Ist.  The  employment  of  three  or  more  toothed  or  serrated  cylinders,  arranged  and  diqwsed  so  as 
to  0|)erate  as  set  forth.  2d.  In  conn<-xion  with  th"  cylinders  thns  arranged  and  disposed,  the  rotating  strip- 
ping brushes  and  adjustable  plug  or  register,  to  ensure  respectively  the  proper  discnarge  of  the  lint  and  tfas 
seed. 

291.  HAidTTAcrnRB  of  Sheet  Metal;  Henry  W.  Wimshurst,  Dalton,  England. 

Claim — The  improTcment  in  the  manufacture  or  production  of  sheet  metal  or  metal  ft>!l,  \rj  cutting  Ae 
lame  from  a  block  or  solid  mass,  by  nie.-ins  o(  a  cutting  m;'clmnii<m,  iu  lieu  of  rolling  or  beating  the  same  1^ 
means  of  rolling  or  beating  mechanism,  as  has  heretofore  be^'u  done. 

292.  Door  Spbino;  0.  D.  Barrett,  Assignor  to  s<'lf  and  J.  F.  Keeler,  Cleveland,  Ohio. 

Claim— The  levers,  in  combination  with  the  connecting  rod  and  the  springs,  oonstnicted  as  spedfled. 

293.  Stave  Machine;  James  Decker,  AsAignor  to  self  and  A.  P.  McRae,  RaidsviUa,  Georgia. 

Claim — The  combination  and  arrangement  of  the  convex  and  concave  cotters,  bed-piec«,  tongning  asd 
grooving  cutters  in  the  heads,  and  the  c;un,  attached  to  the  premure  hub  or  roller,  and  lever  connected  with 
the  said  cam,  and  the  shaft  of  cutter  head,  as  set  forth. 

291.  Manufacture  of  CioAR-WRAPPEBtf ;  Francis  Dixon,  Lynn,  Assignor  to  self  and  Moses  Siveetser,  Newbniy- 
port,  Massacliusetts. 

Claim — A  new  article  of  manufinrtnre,  the  same  consisting  of  tobacco  leaf  rednoed  to  pulp,  and  coovcrted 
subsequently  into  sheets,  or  other  desirable  form  suitable  for  use,  or  in  the  making  of  cigai^wrappers. 

295.  Machine  for  Shaping  IIbeu  fob  Boots  and  Shoes;  Luther  UalL  Assignor  to  self  and  S.  8.  Hemeowvyf 

Boston,  Massachusetts. 
Claim— The  combination  of  the  stationary  bed-plate,  the  movable  cntter-carriage,  provided  with  self- 
ai^usting  cutters  and  carriers,  adjustable  clamps,  a  guide  friction  wheel,  and  a  curved  rack  and  ptnion,  ar> 
raufced  as  set  forth.  Also,  combining  with  the  adjnstsible  clamps  an  adjustable  holder  and  former,  so  &«• 
stroct4'd  and  arrang<'d  as  not  only  to  co-operate  with  the  damp  in  maintaining  the  heel  of  the  boot  ordioe 
flrmly  in  position  but  to  serve  as  a  pattern,  to  give  the  heel  any  desirable  contour  on  its  bearing  snrf«re. 
Also,  the  i>ecullar  constructi<m  of  the  secondary  cutter  carringe  set  forth,  and  the  arrangement  of  the  aeeoed- 
ary  cutter  with  resfXH^t  to  the  primary  cutter,  the  guide  friction  wheel,  and  the  heel-tread  former,  whereby 
the  secondiiry  cotter  is  rendered  capable  of  giving  to  the  lower  or  bearing  sarfaoe  of  the  heel  any  Ibrm  tfatf 
may  be  desired. 

296.  Bungs  of  Casks;  John  Keane,  Assignor  to  self  and  Andrew  McLean  Wood,  City  of  New  York. 
Claim— Providing  a  bung  or  spigot,  with  reservoir  for  spirit,  and  a  system  of  pipes  or  passages,  or  tihcir 

equivalents,  so  arranged  as  to  canst*  all  the  air  entering  the  cask  to  pass  through  the  spirit  in  aaMi  nscnoir. 
And  in  combination  with  such  a  reservoir  and  system  of  pipes  or  passages,  or  their  equivalents,  I  daim  »  valre^ 
applied  to  the  bung  or  spigot. 

297.  Portable  Gas-holdbr;  James  McFarlan,  Assignor  to  James  McFailan,  Jr.,  and  E.  McFaxtea,  Brooklyn, 

Xcw  York. 
Claim— The  construction  of  the  gasometer,  with  Us  upper  portion  of  conical  form,  with  flexTble  sides  and 
witli  n  stifThead.  and  of  nnch  size  that  it  may  be  introverted  within  the  stationary  tank-like  porttoa  to  wha^ 
its  flexible  sides  are  attached. 

298.  Grain  Separators;  Jefferson  Nash,  Janosville,  Assignor  to  Alonco  K.  Cutts,  Fulton,  WlseonsAo. 
Claim— The  arrangement  and  comhinntion  of  the  vibrating  lever,  the  elbow  crank,  and  the  rods,  whereby 

the  motion  of  the  shoe  can  be  changed  from  a  longitudinal  to  a  transverse  direction,  and  vic»>Tersa. 

299.  Making  Gas  from  Wood;  August  Schmidt,  Assignor  to  self,  Charles,  Edward,  and  Herman  Bdasidt, 

City  of  New  York. 
Claim— The  arrangement  of  the  arch-shaped  retort  and  narrow  floes  with  the  arch  of  the  retort,  in  tlie 
manner  spt^cified. 
309.  Makinq  Gas  from  Rosin;  August  Schmidt,  Assignor  to  self,  Charles,  Edward,  and  Herman  i 

City  of  New  York. 
Claim— The  retorts  and  its  flues,  combined  with  the  receptacle  or  kettle,  and  arrmnged  in  the  i 
specified. 
801.  Apparatus  for  the  Production  Hare's  Htdro-oztoeh  Light  ;  George  Hand  Smith,  Ajssigiior  to  SL 

0.  Smith,  Rochester,  New  York. 
Claim — 1st,  The  use  of  carbureted  hydrogen  of  gas,  in  combination  with  the  atmo^herie  air  or  oxygen 
gas,  in  proporiions  desired,  operating  under  condensarion  tiintugh  a  proper  regulator, and  discharging  through 
Jets  of  minute  orifice  upon,  and  rendering  incandescent  any  profter  radiating  material  of  any  form,  being  in- 
dependent of  any  atmospheric  cirrunistHUces  or  sitnation.  in  th'*  mnnner  and  through  the  means  and  ma- 
chinery. 2d,  The  arrangement  of  four  Jets  or  burni*r8  for  directing  th<>  impact  of  gases  on  incandescent  sarficea. 
such  burners  having  minute  orifices  pointing  to  a  common  centre,  three  of  them  placed  so  that  their  orifiees 
of  discharge  shall  be  within,  or  nearly  within,  one  quarter  of  the  cireumf.>rence  of  a  circle  drawn  throo^ 
them  fhim  the  centre  to  which  they  point  (being  not  more  th>in  one^eighth  of  such  circnmferenee  distant  from 
each  other),  and  the  orifice  of  the  fourth  being  diametrically  opposite  in  sach  circle  to  the  middle  orifice  of 
the  other. 
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L  CooKina  Stow;  C.  J.  Woolson,  Cleveland,  Ohio;  patented  September  9, 1845 ;  extended  Sept.  13, 1869. 

Qaim— The  forming  of  the  bottom  plate  of  the  oven  with  a  number  of  tnbes  or  boxes,  nsaally  of  nheet 
Iron,  or  otlier  aabstance,  thinner  than  the  bottom  plate  that  de«cendii  from  it,  through  the  lower  fluo-epAoe, 
the  mme  being  effected  under  an  arrangement  of  their  reepectiTe  parte,  sabstantially  the  same  with  that  de- 
scribed. 

%.  Modi  or  Trippino  Crr-orr  Talyib;  Frederick  E.  Sickles,  City  of  New  Tork;  patented  Sept  19, 1845;  ex- 
tended September  13, 1869. 

Claim— Tripping  the  drop  valve  of  the  cat-off  by  a  motion  independent  of  the  lifter,  in  the  manner  de- 
scribed. Alw),  combining  the  wiper  that  drop^  the  valve  of  the  cut-off,  whether  working  horisontHlly  or  ver- 
tically, with  any  of  the  moving  parts  of  the  engine,  other  than  the  lifters  or  their  rocking  shaft,  by  meant 
of  the  sector  and  arm  or  arms,  by  means  of  which  the  extent  of  the  cnt-off  can  be  regulated  at  pleasure  dur . 
Ing  the  action  of  the  engine,  from  the  full  to  the  least  portion  of  the  stroke. 

R»-ISSVX8. 

1.  BiTOLvnra  Vrb  hxm\  Wm.  8.  Lavely  and  James  M.  Cooper,  Assignees  of  Joaiah  Ells,  Pittsburgh,  Penna. 

patented  August  1, 1864;  re-issued  September  6, 1869. 
Claim — let.  The  use  of  a  stud  In  the  trigg»r  vibrating  laterally,  in  combination  with  a  bevel-edged  ham- 
mer, for  the  purpose  of  raising  the  hammiT  to  flill  cock,  and  firing  the  piece  by  simply  pulling  the  trigger, 
which,  after  the  discharge  of  the  piece,  will  reg^n  its  position  for  repeated  action,  or  (as  a  mt>re  modification 
of  arrangement)  the  use  of  a  stud  in  the  hammer  vibrating  laterally,  in  combination  with  a  bevcl-edged  trig- 
ger, for  tho  purpose  specified.  2d,  The  use  of  a  bevel-edged  hinimer,  with  or  without  a  notch  in  its  toe,  and 
trigger  with  vibrating  stud  or  cam  for  tho  trigg'T  spring,  for  the  purpose  of  causing  the  hammer,  trigger,  and 
revolving  breech  to  assume  their  proper  relative  positions  at  full  cock  by  simply  pulling  the  trigger,  and  re- 
taining them  in  that  position,  an«l  securing  the  breech  from  rotation  or  displncement  preparatory  to  firing. 
3d,  The  notch  or  depression  in  the  too  of  the  hammer  at  the  point  of  contact  of  tho  stud  and  edge  of  the  ham- 
mer, in  combination  with  the  laterally  vibnvting  stud,  for  the  purpose  of  preventing  the  slipping  of  the  stud 
and  the  more  easy  retention  of  the  h-^nimer  at  the  point  of  full  oock.  4th,  The  mode  describ^Kl  of  locking 
the  rotating  breech  at  the  moment  of  firing,  by  means  of  tho  locking  bolt  operated  by  the  trigger,  in  combi- 
nation with  the  hexagonal  neck  of  the  rotating  bre  >ch,  which  nevertheless  permits  the  breech  to  Km  frerljr 
rotated  by  hand  or  otherwise,  when  the  trigger  is  not  drawn  back.  6th,  The  use  of  a  double  trigger  spring 
or  spring  and  lever,  for  the  purpose  sst  forth. 

2.  OftNAMSXTAL  CovTXtxwv  ov  THE  PARTS  OP  AM  Imh  Fx5Cb;  Henr7  Jenkins,  Ciiidnnati,Ohio;  patented  Jan. 

30, 1862;  re-issued  September  8, 1869. 

Claim— Forming  the  ornament  or  cast  iron  connexions  for  a  railing,  fence,  ot  other  article  of  iron,  cast 
Into  a  divided  iron  mould,  sulwtantially  as  si>ecifled. 

9.  Straw  CrrTBns;  Jacob  H.  Mamma,  Uarrisburgh,  Pennsylvania;  patented  January  26^  1868 ;  re-iasued 
Sept-mber  6, 1869. 

Claim — 1st,  The  combln«>d  application  to  straw-cutting  m-tcblnes  of  a  changeable  feed  gear,  with  two> 
edged  revolving  cutt«>rs  or  blades,  when  so  made  that,  by  changing  them  end  for  end  on  their  arms  or  sup- 
ports, they  shall  bring  a  different  cutting  edge  into  action,  or  when  run  in  either  direction,  shall  always  focd 
m  the  material  in  one  and  the  same  direction.  2d.  The  combination  of  feed  rollers  acted  upon  by  tappets,  and 
the  crushing  rollers  controlled  by  gum  elastic  springs,  when  arranged  in  relation  to^  and  acting  in  connexion 
with,  the  cutting  apparatas. 

4.  Sswiiro  MACffifrn;  John  W.  Marsh,  Oxford,  Maflsachnsotts;  patented  October  27, 1867;  re-Ianied  Septem- 
ber, 6, 1869. 

Claim— 1st,  The  combination  of  the  slide,  provided  with  its  guard  or  its  slot  or  dots  with  the  foot-pieee, 
with  its  guide  and  slots,  arranged  and  operating  as  described.    2d,  Tho  combination  with  the  sewing  appa- 
nUaa,OTTts  equivalent,  of  a  movable  knife  operated  by  a  connexion  with  the  sewing  nuchina,so  as  to  Uim  or 
mt  the  work  whilst  being  sewed,  in  the  manner  described. 
6.  liAXPf ;  William  Falton,  Cranberry,  New  Jersey;  patented  August  3, 1868;  re-iasoed  Sept  18, 1869. 

Claim — ^Ist,  The  perforated  plate  or  air  distributor,  or  Its  equivalent,  for  thepnrpoae  of  regulating  the 
elastic  force  of  the  air  so  that  It  may  be  presented  evenly  to  the  frame  (when  applied  to  flat  wick  lampsX  it 
being  placed  horlEontal.  2d,  The  perforations  in  the  lower  part  of  the  cap,  in  combination  with  the  perfor- 
ated or  air  distributing  plate.  3d,  The  register,  formed  of  the  perforations  in  the  top,  in  combination  with 
the  perlbrated  plate  or  air  distributor,  and  the  holes  in  the  lower  part  of  the  ct^l,  arranged  as  described. 
6.  IlKATiNO  Elbvatbd  Ovbjts;  p.  a.  Palmer,  Troy,  Now  Tork;  patented  September  24»  1860;  re-iaraed  Sep- 
tember 13, 1869. 

Claim — ^The  arrangement  and  combination  of  reversible  fines  In  elevated  ovens  of  cook  stoves,  with  par- 
tition wails,  in  the  manner  doHcribed.  Also,  the  arrangement  and  combination  of  the*  oven  plate,  in  and  with 
the  inner  plate  and  ends  of  the  oven.  Also,  the  arrangement  of  tho  damper  immediately  between  the  main 
part  nf  the  stove  and  the  bottom  or  lower  part  of  the  elevated  oven,  thereby  combining  it  with  the  said  oven, 
the  stove,  and  the  double  fine,  for  the  parpoae  of  controlling  and  regulating  the  heat  in  its  passage  into  the 
flues  of  the  said  elevated  oven,  as  described,  disclaiming  any  damper  found  in  any  stove  not  having  on  elevated 
oven,  as  set  forth. 

;.  IXDiA  RcBsn  Fabmob;  HeuryB.Go'id?ear,  Administrator  of  Nelson  Goodyear,d'M?eased,C1tyof  New  York; 
patented  Hay  13, 1846 ;  extended  for  7  years  from  May  13, 1869 ;  re-issued  September  13, 1860. 

Clalm^Making  ftbricB  by  thoroughly  Intermingling  and  incorporating  the  alMsaringa  or  cUpplngB  of 
fibroas  sobstances  with  the  gum  while  rendered  plastic  by  heat,  as  sppcified. 

8.  Maohiiti  por  BxRDi^a  Mbtal  Pipb;  James  Perkins  and  Wm.  H.  Barnet,  Newark,  New  Jeney;  patented 

October  14, 1866;  re-issued  September  20, 1869. 
CUim— The  mandrpl,  aa  described,  and  therewith  traversing  roller,  or  its  equlvalont,  for  hwiding  ooila  of 
metal  pipe,  and,  in  coml>ination  therewith,  the  ftimaoe,  in  the  manner  set  forth. 

9.  Cvltitator  TBrrn;  David  B,  Rogers,  Pittsburgh,  Pennsylvania;  patented  November  1,1846;  re-iaatied 

September  20, 1869. 
Claim— Making  the  shank  or  upper  part  of  cultivator  teeth  of  thin  plate-steel,  U-ahaped  or  curved  roonil 
In  flnoot,  for  the  purpose  of  securing  the  necessary  strength  to  permit  the  tootli  to  be  made  entire,  shank  and 
Made  of  a  single  piece  of  metaLand  also  of  enabling  the  tooth  to  be  aecured  In  its  phicu  In  the  beam  by  meana 
of  a  wedge  driven  into  tlie  cavity  of  the  ahank. 
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10.  Rkaptko  Machines;  Cyras  TT.McComiick.ChfciiKo, Illinois;  patented  October  23, 1847:  re-imud  Ma j 21, 

li>53;  ro-re-tMueU  December  21,  1853;  re-re-r<>-i88ued  S«|)tember  20, 1^59. 
Claim— The  amtDRetnent  or  a  cutting  apparatiM  and  a  reel,  with  respect  to  a  driTing  vhopl  and  a  grain 
vbeel,  or  its  iqnivulent.  and  a  raker's  seat,  or  jta  equivalent,  so  that  the  m)\jor  part  of  tlie  weight  of  the  cot- 
ting  iipi>aratuH  and  reel  nhall  be  in  advance  r-f  the  axis  of  oscillation  of  the  macniDe  on  the  said  whet-la,  while 
the  nik(«r's  seat  or  stand  shall  be  lucated  behind  that  axin,  and  the  machine,  with  the  raker  thereon,  D«uiy 
balanced  on  its  axis  of  oscillation. 

11.  Reapi NO  Machines;  Cyras  H.BIcCormirlc, Chicago, Illinois;  patented  October  23, 1S47 ;  ra-issaed  IfaySI, 

1853;  re-re-iesuetl  December  21, 1858 ;  re-re-re-issued  September  20, 1859. 

Claim— The  combination  of  a  tongui™,  or  Its  equivalent,  to  draw  the  machine  by,  a  driving-wheel  and 

gearin.!;  arranged  at  the  side  of  the  machine,  a  short  pUtfurm,  a  n^el  to  gntlier  the  grain  to  the  plat^nn,  and 

a  stind  or  scat  for  the  raker,  fixed  uiK>n  the  machine,  so  a«  to  enable  the  raker  conveniently  to  diacharjre  the 

grain  and  lay  it  in  gavels  upon  the  {ground  at  the  side  of  the  swalh,  and  out  of  the  return  jiatb  of  the  bbrsiSL 

12.  R£APiNa  Macuinks;  Cyrus  II.  McCormick, Chicago.  Illinois;  patented  Octol^r  23, 1847 ;  re-iamied  Majr24y 

1863;  re-re-is8ued  December  21, 1858;  re-re-re-iasucd  September  20, 1859. 
Claim— A  seat  or  stand  on  the  rc^ng  machine  for  the  support  of  the  raker,  latorally  and  in  front. 

13.  Ke-vpino  MACQiNrj);  Cyrus  IT.  McCormick,  Chicago.  Illinois;  patented  October  23, 1847 ;  ra^MOod  May  21, 

1853;  ru-re-iseui'd  Decenil^er  21,  1858;  n^-re-re-iasued  Si-ptember  20, 1859. 
Claim— Tlie  combination  of  the  reel,  the  divider,  and  the  raker's  arat  or  stand,  co-operating  togetber  in 
anch  manner  that  the  ^rain  de{)6(«ited  u|H)n  the  platform  and  divider  may  readily  be  grasped  and  diacbar^ged 
from  tho  niuciiiue  by  the  raker  at  his  seat. 

14.  Keaptno  MAcniXEs;  Cyruf  II.  McCormick, Chicago, Illinois;  patenti'd  October  23, 1847 ;  re-issued  IfajS^ 

lSj;i;  re-ro-iswued  December  21, 1858:  re-re-re-iswued  Sepleml»er  20, 1859. 
Claim— TIte  combination,  in  a  reaping  machine,  of  the  draft  and  the  gearing,  arranged  at  the  aide  of  the 
macliirie — two  compressors,  one  arrHng;ed  at  each  end  of  the  cutter,  the  abort  re^  to  sweep  over  th»  space  be- 
tweeu  the  couipresoois  and  the  sliort  piutforui. 

Id.  Rbapino  Machimsa;  Cyrus  II.  McCormick, Chicago, Illinois;  patented  October  23^  1847 ;  re-issned  Haj2t^ 
1863;  re-re-iasned  December  21, 1858;  re-ro-re-iwtuod  SeptemlKT  20, 1859. 
Clnira — The  combination  of  the  grain-guarded  platform,  to  receive  and  retain  the  cut  gndn,  with  the 
divider  and  the  reel. 

16.  Rkapino  Machinm;  Cyrus  H. McCormick, Cliicago, Illinois;  patented  Octolter 23^  1847;  re-iasued  Maj 34, 

1853;  ro-ro-iiwued  December  21,  1858:  re-re-re-isHued  S<'|»temlier  20, 1859. 
Claim — The  combinution  of  the  reel  support  at  the  rear  part  of  the  outer  side  of  the  platform,  with  the 
low  flat  frame  and  the  divider. 

17.  JELkapinq  Macuixes;  Cyrus  11.  McCormick,  Cliiaigo,  I llincis;  patented  October  28, 1847 ;  re-iasnedMajS^ 

1853;  re-ro-isaued  December  21, 1858;  ro-re-re-idsued  September  20, 1859. 
Claim— Tlie  arrangement  of  the  fhime,  the  flngcr-beuiu.  and  the  platform,  and  the  driving-wheel  and 
gearing,  relatively  to  each  other,  bo  as  to  secure  an  uiiubiitructed  gavolliug  space  at  the  side  of  the  placforai, 
Uhiud  the  Anger-beam. 

18.  Kkapino  MACiiiirES;  Cyrus  H. McCormick, Chicago, Illinois;  patt^nted  October  23»  1847 ;  re-inoed  Uajdi, 

1863;  re-re-i«jued  Di-ceuibor  21, 1808;  ro-ro^re-iiwued  September  20, 1869. 
Claim — A  reaping  machine  frame,  consisting,  namely,  of  two  principal  beams,  crossing  each  other,  and 
arranged  relatively  to  the  supporting  wheeK  so  as  to  give  support  to  a  platform  not  extending  behind  the 
gearing,  and  without  interf  ring  witii  the  cutter  ou  one  i^ide  or  the  gavelling  space  on  the  other. 

19.  iUanNO  Machimks;  Cyrus  U.  McCormick, Chioago, Illinois;  patented  October  23, 1847 ;  re4siiaed  May  24» 

1866;  ra-re-isaued  December  21, 1858;  ru-re-re-iwued  Sei>tember  lA),  1859. 
Claim— Iflt,  A  dividing  board,  having  a  mirfaoe  inclined  towards  the  cotter  and  platform,  and  an  ootn- 
dividing  line  and  an  inner  dividing  line,  and  acting  as  described.    2d,  The  combination  of  the  inclined  divid- 
ing board  with  a  gnido  bar.    3d,  The  combinutiou  of  a  reel  with  the  inclininl  dividing  board.    4tli»  The  oobh 
biuaUon  of  a  reel  with  the  dividing  board  and  guide  bar. 

20.  IfAarrETic  Printiro  Tel^raphs;  fioyal  £.  House,  Binghampton,  New  Tork;  patented  April  18, 1840; 

ro-issued  September  20, 1859. 
Claim — Ist,  A  series  of  keys,  each  corresponding  to  a  character,  in  combination  with  a  reTolving  part  of 
a  circait,  so  that  the  touching  of  one  of  the  li>nner  may  cause  the  circuit  to  be  broken  or  doeed  for  the  par* 
p(Me  of  printifig,  wlion  the  revolving  part  of  the  circuit  is  iu  a  ceitaiu  required  angular  position,  profierij 
corresponding  to  the  key  struck.  2d,  A  scries  of  Keys,  each  corresponding  to  a  character,  in  combinatioa 
with  a  revolving  portion  of  a  circuit  and  n  sliaft  provided  with  pins,  arranged  in  a  helix,  or  the  eqoivaJeala 
of  the  whole,  acting  to  cause  the  circuit  to  bu  broken  or  closed  when  the  revolving  part  Is  in  a  certain  anicn- 
lar  poeitlon,  In  proper  correspondence  with  the  key  t«irnck,  fjr  the  purpose  of  printing  a  proper  correapood- 
Ing  letter  by  means  of  any  suitable  mactiiiuTy.  3d,  A  Ivey-buard  or  seriee  of  keys,  in  comt>inatioo  with  a 
rouiting  portion  of  a  circuit  and  a  tyiie-wheel,  or  its  equivalent,  so  governed  its  to  present  a  proper  letter  ogr- 
respondine  with  a  key  touched  to  produce  an  impression.  4lh,  In  combination  with  a  single  cirroit  of  coo- 
ductors,  a  Key-board  or  series  of  keys,  a  revolving  portion  of  a  circuit,  and  a  typo-wheel,  and  these  alao  ia 
combination  vrith  a  printing  press,  and  with  a  key-Miiaft,  or  either  of  them.  6th,  A  series  of  keys,  each  cor- 
rssponding  to  a  character,  in  combination  with  a  type- wheel  having  similar  corresponding  diaracters,  whea 
so  connected  by  any  appropriate  devices  thatacertain  type  shall  be  in  a  certain  locality  when  a  oorreepondtns 
key  is  actuated— and  1  claim  these  two  elements,  iu  combination  with  a  8ing:le  circuit  of  ooodactora  and  with 
a  printing  apparatus,  or  either  of  them.  6tii,  Actuating  or  driving  a  revolving  iiortion  4^a  cimiit  or  a  ices^ 
shaft,  or  both  of  them,  by  means  of  a  prime-mover  acting  upon  them  through  a  friction  oounexiou,  the  naode 
of  operation  being  substantially  as  specified,  and  doing  away  with  sudden  jarii  and  iucreasLug  rapiiiUty  of  ope- 
ration, when  contrasted  with  a  positive  connexion  between  such  parts  and  a  prime-mover,  and  also  permitting 
the  two  to  move  with  varying  velocities.  7th,  Actuating  or  driving  a  key-shaft  and  a  revolving  portion  of  a 
circuit,  or  either  of  them,  by  means  of  a  friction  connexion  with  a  prime-mover,  when  tl«e  velocity  of  each 
prime-mover  is  controlled  by  a  governor,  or  some  equivalent  for  the  purpoeo,  wliich  « ither  prevents  its  laov- 
Ing  too  fiuit  or  increases  its  velocity  when  going  too  stow,  or  performs  both  those  duties.  8th,  Governing  or 
contioUtng  the  motions  of  a  prime-mover,  which  actuates  a  printing  apparatus  by  the  breaking  and  cloaing 
of  an  electric  or  galvanic  circuit,  so  tliat  such  apparatus  is  put  in  operation  by  the  breaking  of  a  drcnit  mad 
by  the  closing  thereof-^and  also  the  coutroUiog  of  a  printing  appuratus,  so  that  it  ahaU  be  pormltted  to  ptiBC 
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when  a  ipring  returns  to  its  normnl  position  at  the  time  th&t  a  circuit  Is  broken,  the  mode  of  operatloD  being 
sabetantiHlIy  ouch  as  set  forth.  9th,  In  a  priittluf^  telegraph,  moviog  the  ptiper  to  the  types  to  produce  an 
impression  on  the  former,  in  the  manner  described,  as  distingiilshe4,flt>m  fbrroeT  modes  of  operation,  by  which 
the  types  were  moved  towards  the  pap«r.  lOth,  In  conibiuatton,  a  reTOlTinK  type-wheel  and  a  roller,  or  its 
equivalent,  charg<?d  with  coloring  matti^r,  so  as  to  deposit  such  matter  on  the  types  as  they,  in  succession, 
come  in  contact  vrith  the  roller— and  this  I  claim  also  when  Che  roller  is  grooved.  11  th,  Being  aware  of  the 
facts  that  type-wheels  have  been  permitted  to  revolve,  step  by  step»  when  controlled  by  escapements,  and 
when  such  OAcapements  have  been  actuated  either  l>y  a  prime-mover  governed  by  a  pendulum,  or  by  electric* 
magnetic  force,  IdaiiQ  actuating  an  escapement  which  coutrois  tlie  motions  of  a  typo>wheol  by  a  prime-mover, 
whose  motions  are  regulated  by  thn  l)realciiig  and  cloelng  of  a  circuit,  under  a  mode  of  operation  such  as  de- 
scribed, whereby  a  small  force,  derivable  from  nisgnetism,  controls  any  necessary  power  of  a  prime-mover, 
there  being  a  breaking  and  closing  of  a  eirealt  correspondent  with  each  vibration  of  the  escapement.  12th, 
A  hydraulic  regulator,  such  as  described.  13th.  A  hydraulic  regulator,  in  combination  with  a  type-wheel,  and 
a  printing  apparatus,  and  a  prime-mover,  and  causes  the  press  to  print  when  the  type-wheel  ceases  to  move 
for  a  longer  time  than  usual.  14th,  In  combination  with  a  type-wheel  and  a  printing  press  or  apparatus,  I 
claim  apparatus  such  as  specified,  for  nuiking  ao  alarm  when  that  apparatus  Is  permitted  or  caused  to  act  i>y 
the  breaking  and  closing  of  the  same  circuit  of  conductors,  which,  by  its  breaking  and  closing,  permits  the 
printing  apparatus  to  come  into  action. 

21.  Machixks  for  Thbiadimq  Screw  Bl\nk8  ;  Elliot  Savnge,  Berlin,  Assignor  to  self  and  Charles  Parker, 

Merlden,  Connecticut;  patented  Nov.  21, 1854;  re-issued  September  27, 1859. 
Claim— The  method  described  of  ainsing  the  chasing  tool  to  act  upon  the  screw  blank  in  producing  both 
the  cylindrical  part  and  the  tapering  point,  Uiat  is  to  say,  by  so  governing  the  relative  positions  of  each  to  the 
oth  'r,  that  while  threading  the  cylindrical  {tortion  the  chasing  tool  shall  be  presented  at  a  right  angle  to  the 
axis  of  rutation  of  the  blank,  and  while  cutting  the  tapering  part  shall  be  so  inclined  aoutaly  to  Mid  axis  that 
the  line  of  travel  of  the  &ce  of  the  chaser  shall  finally  intersect  said  axis. 

22.  Maohinh  FORTB&BAmxa  Screw  Blanks;  Elliot  Savage,  Beriin,  Assignor  to  self  and  Charles  Parker, 

Meriden,  Connecticut;  patented  Nov.  21, 1854;  re-ifsucd  September  27, 1859. 
Claim — A  wood  screw  of  which  the  entering  end  Is  made  to  taper,  in  the  manner  set  forth,  that  is  to  say, 
b:r  giving  to  the  core  thereof  a  form  bounded  in  any  plane  which  passes  through  the  axis  of  rotation,  by  lines 
which  convefKO  toward,  and  if  produced,  will  intersect  said  axis,  la  oontradistinctlon  to  the  known  form 
wherein  the  bouudiug  lines  in  such  planes  are  parallel  to  said  axis. 

23.  TTiflTB  DcncK  FOR  Hydrants;  Joshua  Register,  Wm.  George  Webb,  J.  S.  Roche,  and  John  McOsrt,  As- 

signees of  John  Calver,  Baltimore,  Maryhind ;  patented  April  22, 1856;  re-issued  Sept.  27, 1859. 
Oaim— The  described  arrangement  of  the  plunger  relative  to  the  discharge  pipe,  and  capable  of  elevation 
proportioned  to  the  capacity  of  said  pipe  by  forming  a  chamber  in  the  lower  portion  of  the  hydrant  for  the 
riMseption  of  the  contents  of  the  discharge  pipe.  Also,  in  combination,  the  arrangement  of  the  valv^  by  meant 
fi*r  operating  It  by  the  spring. 

24.  &IWINO  Macrinu;  Joseph  W.  Bartlett,  City  of  New  York,  Assignee  of  O.  L.  Reynolds,  Dover,  N.  H.;  por 

tented  May  14, 1850 ;  re-issued  September  27,  IflM. 
Claim— 1st,  The  employment  and  use  in  a  sewing  or  tambouring  macMne  of  a  needle  or  thread-carrier, 
baving  a  movable  or  flexible  beard  or  hook,  and  also  the  combination  with  the  said  noodle  or  thread-carriPr, 
of  ft  mechanism  for  elosiiig  tha  beard  thereof.  2d,  The  combination  with  a  bearded  inatnuaont,  need  as  before 
described,  of  the  thread  guide,  having  the  motions  described,  such  as  shall  carry  the  thread  across  the  path 
of  the  bearded  instmment,  and  present  it  to  the  action  thereof;  without  carrying  the  thread  around  the  shank 
of  the  said  bearded  iuHtrument,  in  the  manner  described.  8d,  The  comM nation  of  the  cam,  lever,  and  guide, 
with  a  spring,  whereby  the  thread  is  presented  to  the  action  of  the  bearded  lastnuieDt. 

25.  Clotbu  I>RTnui;  Samuel  Morrill,  Andover,  New  Hampehire;  pataRted  NowBhtr  14»  l^SM;  re-lssaed 

September  27, 1859. 
Claim— ^Ist,  Tilting  the  reel  to  the  desired  position  to  enable  a  person  to  place  the  elofhea  on  the  lines 
wf  thont  high  reaching,  and  elevate  them  in  good  position  to  drv,  ana  out  of  the  way  of  ii^ury.    Id,  Arrang- 
inic  and  cumbiDing  with  a  rotary  tilting  reel,  the  ratchet*  and  a  pawl,  or  their  equivalents,  for  preventing 
iMUskward  rotary  motion  of  the  reel  as  the  clothep  are  phiced  on  th^  lines,  and  moved  along.    8d,  Operating 
&he  reel  by  the  combioed  action  of  the  arm,  Jointed  ann  or  lever,  and  loop  or  staple,  or  its  equivulent. 
2QL  Mowing  BfACHims ;  Ephralm  Ball,'  Assignor  to  Ball  k  Butler,  and  Ball  A  Butler,  Assignors  to  Xphraim 
Ball,  aforesaid,  CaRtoo,  Ohio;  patented  December  1, 1857 ;  te-issued  S<'ptcmber  27, 1859. 
Claim— let.  The  combination  of  the  short  curved  arm  with  the  bar  and  finger  her,  arranged  for  Joint 
operation  as  set  forth.    2d,  The  combination  of  tbe^ouplins  arm  with  bar.  wrist,  socket,  hinge,  and  short 
ilnf^r  beam,  as  set  forth.    3d,  Extending  the  coupling  arm  outride  of  the  fhtme,  in  combination  with  the 
front  hinges  of  bar  also  outside  of  the  main  fhune,  arranged  in  the'  manner  described,  whereby  greater  free- 
«1oui  of  the  movement  of  the  catting  apparatus  is  secured.* 

27.  MawiNO  HACRnm;  Bphrnim  Ball,  Assignor -to  Ball  *  Butler,  and  Ball  *  Butler,  Assignors  to  Ephralm 
Ball,  aforesaid,  Oaaton,  Ohio ;  patented  December  Xt  1857 ;  r»4MNd  September  27, 18W. 
Claim- The  combination  pf  the  independeat  dttving  wheel  at.the  grain  side  of  tha  machine,  iHth  the 
Klnead  bar  to  which  the  short  finger  beam  Is  rigidly  attached,  and  the  hinaed  coopliag  arm,  wherebvthe  cnt- 
tinig  apparatus  may  rise  and  ikll  freely,  and  the  cutters  M  kept  in  operation  while  turning  to  the  left  upon 
mneren  grooad. 

Dnn]ir& 

1 .  Sahsub  Of  Snom  Ain>  F<nx8 ;  Philo  B.  Gllbart,  City  of  New  Tork ;  datad  Septenbar  «,  iSMi 

2.  Garpct  Pattkrv  ;  Elmlra  J.  Ney,  Lowell,  Massachusetts  Assignor  to  the  Lowell  Manafcctariag  Oompany ; 

dated  Septaaber  8, 1869..  '^' 

3b  Kabvub  of  Spoom,  FoRxa^  Ac.;  Hem^  Habbard,  Qtj  of  Jfilew  Tork ;  dated  September  13, 1850. 

4.  8KATIK0  OR  Rn>iNe-€AP  FOR  Lasbs;  EHer  a.  Murdock,  Boston,  Manachoiatto;  dated  ^flvtsmbarM,  1860. 

5.  OooKcro  Stoti;  John  Martini^ Assignor  to  D.Stuart  and  J. K. Petatson, Jnuiadelphia, Penna. ;  dated 

September  20, 1860. 

e.  CnorDiR  Srovn ;  John  Martfno  and  James  Horton.  AMQrnors  to  p.  Stoart  aad  J.B.  Petenoo,  PhlUdelahla. 
Pennsylvania;  dated  Septsmber  20, 1860.  ^^ 

7.  SvWDio  Machxiib  ;  8.  B.  BUlthoni,  011^  of  New  Tork;  dated  Septombm-  27, 1800. 

8.  QAaOooEB,  Ac.;  B. M.  Jahawia^ OHy  of Wwr  ¥qtk ;  dhittd fluytsihw  tT^MO. 
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MECHANICS,  PHYSICS,  AND  CHEMISTRY. 


Vor  the  Journal  of  tlM  I^siikUn  Institttto. 

JDetaiU  of  the  Steamer  Cheat  Eastern.     Collected  and  estimated  by 
Chas.  H.  Haswell,  New  York. 

Hull  built  by  John  Scott  Bossell  &  Co.  Paddle-wheel  engines  de- 
signed by  John  Scott  Russell  and  built  at  Millwall  Works.  Propel- 
ler engines  built  by  James  Watt  &  Co.,  Soho  Works. 

Hull. 

Lengfth  on  deck,  over  all,    • 

Length  on  deck,  from  fore  part  of  stem  to  afUr  part  of 

stern  post,  above  the  spar  deck,     . 
Breadth  of  beam  at  midship  section, 

**  over  paddle-wheel  guards. 

Depth  of  hold  to  spar  deck, 

**  **      main  deck, 

«  "       lower    " 

"  "      berth    " 

Height  from  rail  to  under  side  of  bottom. 
Length  of  engine  and  boiler  space,  under  lower  deck. 
Tonnage,  .  .  .  S2,600. 

^WaTIR-WBUL  BKOIHIg. 

Description — Oscillatin  g. 

**  of  Boilers — Horizontal  tubular — ^furnaces  at  each  end-H>ne  smoke>pi|>e  in 

common  for  each  set  of  two. 


692  feet. 

680    « 

83     « 

120    « 

66     « 

Siochcs. 

48     " 

3     " 

41     « 

3     " 

34    « 

3     « 

62     « 

4     « 

360     «« 

Diameter  of  cylinders,  four  of 

, 

74  inches. 

Length  of  stroke,  . 

14  feet 

Diameter  of  water-wheels, 

. 

66 

M 

Length  of  blades,   . 

13 

«< 

Depth          " 

• 

3 

« 

Number      " 

.  thirty. 

«      of  boilers, 

four. 

Length        « 

17 

« 

6 

«( 

Breadth       « 

• 

17 

U 

9 

*• 

Height 

13 

U 

6 

«t 

Number  of  furnaces  (five  at  each  end), 

ten. 

Width            «                   . 

, 

2 

« 

11 

ft 

Length  of  grate  bars, 

7 

M 

Number  of  tubes, 

'   3200. 

Diameter      **        external, 

3 

(C 

Thickness    «                    .                 No.  12  wire  gauge. 

Length         - 

, 

5 

M 

4 

M 

Diameter  of  smoke-pipe,    . 

, 

6 

M 

10 

*4 

Height 

. 

86 

« 

Area  of  grate  surface,                   -  ^        • 

. 

370 

U 

Heating  surface,  tubes  alone. 

17,600 

M 

Thickness  of  plates.            Sides,             |. 

Bottom, 

7-16.tncbe8. 

Front  tubes,  |. 

Back  tubes. 

9-16. 

to 

26. 

"        reTolntions  per  minutCf 

16. 

Point  of  cutting  o£f; 

one-fourth. 

Weight  of  boUers,  wUhaui  water,  each 

61  tons. 

«         water. 

80    " 

•  Thatwrn  «waMi^lM«l'' is  aooortlag  Is  the  snthor's  copy. 
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DetaiU  of  the  Steamer  Great  Haetem.  887 

Pbopblub  Ehgihm. 

Description. — HoriionUl  Street-acting. 

of  boilere.— *8ame  design  u  those  for  the  water-whee)  engines. 


Diameter  of  cylinders. 

, 

81  inches 

Length  of  stroke,    • 

. 

4  feet. 

Diameter  of  propeller, 

, 

24 

« 

Pitch 

• 

44 

M 

Number  of  blades, 

ten. 

"           boilers, 

.      six. 

Length 

. 

17 

M 

6 

u 

Breadth        « 

• 

18 

M 

4 

M 

Height 

• 

13 

« 

10 

M 

Number  of  furnaces  Csix  at  each  endj, 

twelve. 

Width 

. 

2 

tt 

6 

<( 

I«ength  of  grate  bars, 

7 

a 

6 

tt 

Number  of  tubes,    . 

.  4920 

Diameter        "      external. 

, 

3 

tt 

Thickness      "         .                        •    No.  10  wire  gauge. 

Length           " 

. 

5 

tt 

6 

U 

Diameter  of  smoke-pipes,  (three,)  • 

• 

6 

(C 

Height 

• 

86 

u 

Area  of  grate  surface. 

. 

406 

tt 

Heating  surface,  tubes  alone. 

.    27,300 

tt 

Thickness  of  plates,            Sides,             7-16.    Bottom, 

i  inch. 

Front  tubes. 

i.    Back  tubes, 

i   * 

1 

Maximum  pressure  of  steam  in  pounds^ 

29. 

"         revolutions  per  minute^ 

55. 

Point  of  cutting  off. 

one-fourth. 

Weight  of  engines  and  boilers. 

L500  tons. 

"          boilers,  without  water,  each. 

65     " 

««          water,  each,     . 

45     " 

Capacity  of  coal  bunkers,  in  tons  of  coal. 

12,000     « 

Consumption  of  coal  per  hour,  estimated. 

10     « 

Draft  of  water  at  load  line, 

. 

30  feet. 

"            "       light    " 

, 

20 

<• 

Area  of  immersed  midship  section  at  light  draft  of  20  feet. 

1360  sq.  ft. 

•«                    load 

"       30     " 

2180 

«i 

Hull. — Frame  of  wrought  iron  plates.  Bottom  doubled  at  an  interval  of  2  feet  10 
inches,  to  e  height  of  39  feet  from  under  side.  Outer  and  inner  plates  j  of  an  inch 
thick — connected,  fore  and  aft,  by  36  fore  and  aft  webs, }  an  inch  thick —2}  feet  apart  at 
side  of  keel,  and  running  to  4|  feet  at  top  of  sides,  crosswise  by  webs  every  10  feet. 
These  webs  are  secured  to  the  outer  and  inner  plates  by  angle  iron. 

Description  of  coal,     .  .  Bituminous  and  Anthracite. 

Details  and  Remarks. — Four  decks.  Spar  deck,  2  feet  5  Ins.  deep. 
Ten  water-tight  athwartship  bulkheads.  Two  transverse  bulkheads 
for  350  feet.  Launching  draft,  14  feet  6  ins. ;  displacement  equal  to 
10,500  tons. 

Each  pair  of  cylinders  of  water-wheel  engines  is  arranged  to  be 
detached  from  the  other  by  a  friction  clutch,  and  each  cylinder  can  be 
detached  from  connexion  with  the  other. 

All  surfaces  of  cylinders,  steam-chests,  and  steam-pipes  are  jack- 
eted and  heated  by  steam  from  an  auxiliary  boiler. 

Estimated  power,  water-wheel  engines  at  11  revolutions  per  min- 
ute and  15  fts.  pressure.  Cut-off  at  J.  8000  horses ;  at  16  revolutions 
and  25  fcs.  Cut-off  at  J.  5000  horses.  Propeller  engines  at  42  revo- 
lutions and  16  fibs,  pressure.    Cut-off  at  |.    5000  horses. 
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3S8  Meehanie9y  PhynoB^  and  Chemutry, 

Boilers  proved  with  a  cold  pressure  of  50  &>s.  Each  set  of  boilers 
has  an  independent  steam  engine  (donkey).  There  are  two  aoxiliarj 
engines  for  hoisting,  pumping,  &c.  Area  of  canvass,  6500  square 
yards.  Chains,  cables,  2|  inches  diameter.  Anchors,  chains,  and  cap- 
stans, 250  tons. 

Weight  of  propeller,  .  •  36  tons. 

"  -        shaft,  60     « 

'<  rodder  stock  (\%  ins.  diameter),  22     '< 

Two  propeller  steamers  swung  at  sides,  abaft  of  wheel-house,  of  120 
tons  burthen  each. 

Accommodation. — 1st  class  passengers,  800.  2d  class  passengers, 
2000.     3d  class  passengers,  1200. 

Result  of  trial  trip. — Draft  of  water,  forward  22  feet  2  ins. ;  aft, 
25  feet — mean,  23  feet  7  inches. 

Water-wheel  engines :  pressure  of  steam,  15*5  fi)s.  Cut-off  at  ^^ 
Sbs.  of  stroke.  11  to  11*5  revolutions.    Indicated  power,  3330  horses. 

Propeller  engines  :  pressure  of  steam  16  fibs.  Cut-off  at  f  of  stroke. 
41  revolutions.    Indicated  power,  4800  horses. 

Speed :  with  jib  and  fore  spankers  set,  having  an  area  of  canvass  of 
2500  yards,  14-5  knots. 

Consumption  of  fuel :  8*5  fibs,  per  horse  power  per  hour. 


Tor  fh«  Journal  of  the  Traokliii  Institute. 

Particulars  of  the  Steamer  Adriatic. 

This  steamer  having  lately  been  purchased  by  the  North  Atlantic 
Steamship  Company,  is  being  fitted  for  sea,  and  at  the  same  time  her 
accommodations  for  passengers  have  been  so  altered  as  to  meet  the 
requirements  of  the  new  and  particular  service  for  which  she  is  in- 
tended. 

The  essential  modification  regarding  the  hull  is  the  addition  of  a. 
deck  extending  to  the  line  of  her  rail,  but  not  enclosed  at  the  sides 
beyond  the  line  of  saloon,  officers'  state  rooms,  &c.  Regarding  the 
engines,  an  alteration  in  the  operation  of  the  valves  is  being  made  by 
the  Novelty  Iron  Works — a  trial  of  the  engine  will  be  made  very 
shortly,  and  so  soon  as  approved  of  she  will  be  put  upon  the  route  be- 
tween New  York  and  Aspinwall. 

Hull  built  by  James  and  George  Steers.  Machinery  by  Novelty  Iron 
Works,  New  York. 

Hull. — 

Length  over  all,        .  .  351  feet    8  iochea. 

Length  on  deck,  from  fore  part  of  stem  to  after  part  of 
atern  post,  above  the  spar  deck, 
«      at  load  line,    • 
Breadth  of  beam  at  midahip  aection,  molded, 
•«  '•  "  extreme, 

Pepthofhold, 

*<  to  Bpar  deck, 

Length  of  engine  and  boiler  apace,  ineloding  aide  bnnkera, 
Tonnage,  custom-hottse,        •  4144. 


344 

« 

6 

M 

843 

M 

10 

«• 

48 

« 

8 

K 

60 

M 

25 

M 

33 

•« 

S 

*€ 

130 

M 
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101  iaphtn, 
IS  feet. 


82. 


8. 


18 

8S0 

40 

12 

8 

2144 


Particulars  of  the  Steamer  Adriatic. 

Enginbb. — Deecription  of  engines — Oicillating. 
Diameter  of  cylinden. 
Length  of  stroke, 

Maiimum  pressure  of  steam  in  pounds,       •  26. 

*<         revolotions  per  minute,     •  •   14. 

Point  of  cutting-otiT,  .  .       one-half. 

Draft  of  water  at  above  pressure  and  revolutions, 
Area  of  immersed  midship  section  at  load  draft, 
Diameter  of  paddle-wheels,  • 
Length  of  blades. 
Depth  " 

Number        •• 
Area  of  blade  surface, 

Boiuiu«^De8cription  of  boilers — Vertical  tubuUr. 
Number  of  boilers, 
Length         ** 
Breadth        ** 

Height         '*        exclusive  of  steam  chimney. 
Number  of  furnaces,  • 

Width 

Length  of  grate  bars, 
Number  of  tubes, 
Diameter    **         external,     • 
Length        " 

Diameter  of  smoke  pipes,  (two,) 
Height  •• 

Heating  surface  (fire  and  flues). 
Combustion, 

Capacity  of  coal  bunkers,  in  tons  of  coal. 
Consumption  of  coal  per  hour. 
Draft  of  water  at  load  line,    • 

"  "     light  " 

Displacement       "        " 
"W  eight  of  engines,  in  pouruh,         • 
**        boilers,  without  water, 
**        water  in  boilers,  • 

Floor  timbers  at  throats,  molded, 

"  "  sided^ 

Distance  of  frames  apart  at  eentres. 
Frame  strapped  with  diagonal  and  double  laid  iron  straps, 
Masta  and  rig — Brig. 
Intended  service,      .  New  York  to  Aspinwall. 

Description  of  coal.  Anthracite  or  Bituminous. 

Memoranda. — Launching  draft,  10  feet  2  ins.  Weight  of  hull,  2041 
tons.    Weight  of  engines,  boilers,  water,  coal,  spars,  &c.,  2400  tons. 

Average  displacement  per  inch  from  launching  draft  to  light  load 
line  (17' feet  1^  ins.),  26*43  tons.  Average  displacement  per  inch  from 
light  load  line  to  load  line  (20  feet),  28*75  tons.  Average  displace* 
ment  per  inch  from  load  line  to  21  feet  6  ins.,  31*5  tons. 

Piston  rod  14  inches  in  diameter.  Shafts  26*5  inches  in  diameter. 
Air-pump  42  inches  in  diameter  by  6  feet  stroke  of  piston.  Conden- 
sers, Pirsson's  fresh  water,  having  24,000  square  feet  of  surface.  Dia- 
meter of  tubes,  f-inch,  of  No.  17  wire  gauge. 

Aceommodations — Cabin  passengers,  350 ;  2d  cabin,  200 ;  Steer* 
age  passengers,  lOiOO.  Freight,  800  tons  measurement.     C.  H.  H. 


• 

20  feet  H  inchea. 

, 

11 

« 

3    " 

ley. 

14 

M 

48. 

• 

2 

« 

9    « 

,                        , 

8 

U 

13,064. 

•                       . 

2    « 

, 

8 

« 

,                       , 

7 

M 

, 

40 

U 

30,758  sq.  ft. 

Natural  draft. 

1200. 

4tonfl. 

•                      . 

20 

ii 

, 

17 

tt 

IJ    « 

.    6283  tons. 

825,000. 

.       836,232. 

1,075,300. 

• 

, 

22     " 

a 

18  and  16    « 

,                                              ^ 

33  and  36    '* 

laid  iron  atrapa, 

J  by  6    « 
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On  the  Manufacture  of  MaUealle  Iran  and  Steel.*  ' 
Bj  Mr.  Henry  Bsssemsr. 

[From  a  Fftper  read  before  the  Inetitotton  of  GlTil  Bngineen)  LoDdoD.] 

Attention  was  directed,  in  the  early  part  of  the  Paper,  to  the  ordi- 
nary mode  of  manufacturing  iron  by  the  puddling  process ;  in  the 
course  of  which  the  iron,  after  it  "came  to  nature,"  was  gathered  into 
balls,  and  was  then  removed,  as  quickly  as  possible,  to  the  squeeser, 
where  much  of  the  fluid  scoria,  with  other  mechanically  mixed  impu- 
rities, was  driven  out,  leaving  a  mass  or  billet  of  iron,  composed  of  thou- 
sands of  separate  fragments  pf  metal,  the  entire  surface  of  every  one  of 
which  was,  more  or  less,  coated  with  dry  oxide,  or  fluid  silicate  of  the 
oxide  of  iron.  The  great  pressure  exerted  by  the  squeezer  sufficed  to 
80  far  remove  the  fluid  coating  of  the  contiguous  particles  as  to  bring 
their  surfaces  into  actual  contact,  and  consequently  to  effect  an  union 
at  such  parts.  But  the  whole  of  the  matter  thus  displaced  could  not 
find  its  way  between  the  interstices  of  the  mass,  and  therefore  it  became 
locked  in  its  numerous  cavities,  producing  points  of  weakness  and  sepa- 
ration in  the  metal.  No.  amount  of  after  working,  or  rolling,  could  wholly 
displace  the  portions  of  cinder,  dry  oxide  of  •iron,  and  of  sand,  which 
thus  became  mixed  up  with  and  were  diffused  throughout  the  mass, 
causing  flaws  and  cracks  in  the  iron,  all,  more  or  less,  objectionable. 

Now,  if  these  imperfections  were  the  natural  and  inevitable  conse- 
quences of  the  conditions  under  which  malleable  iron  was  at  present 
produced,  it  followed  that  defects  of  a  similar  character  must  also  of 
necessity  exist  in  steel,  produced  by  the  puddling  process.  The  gran- 
ular condition  of  the  metal  and  its  exposure  to  heat  and  oxygen,  could 
not  fail,  in  both  cases,  to  oxidize  the  entire  surfaces  of  the  numerous 
molecules  to  be  united  into  one  mass ;  the  admixture  of  scoria  and  other 
matters,  from  the  furnace,  was  equally  certain  to  result ;  and  also  the 
difficulty  of  bringing  each  particle  of  the  metal  to  the  same  degree  of 
decarbonization  and  refinement  existed  as  in  the  making  of  iron,  with 
the  additional  inconvenience  arising  from  some  portions  of  the  metal 
becoming  entirely  decarbonized,  and  being  converted  into  soft  mallea- 
ble iron. 

Iron  thus  presented  a  most  unfavorable  contrast  with  the  other  mal- 
leable metals,  all  of  which  were  free  from  sand  or  scoria ;  they  had  no 
hard  and  soft  parts,  and  required  no  welding  together  of  separate 
molecules,  but  they  were  perfectly  homogeneous,  and  free  from  all  me- 
chanical admixture  with  foreign  substances.  Gold,  silver,  copper,  zinc, 
tin,  and  lead,  owed  this  valuable  exemption  from  the  defects  univer- 
sally  found  in  puddled  iron,  simply  to  the  fact  that  they  were  purified 
and  refined  in  a  fluid  state,  and  while  still  fluid  were  formed  into  in- 

fota,  whereby  the  cohesion  of  every  particle  in  the  mass  was  insured. 
f,  then,  the  refining  of  other  malleable  metals,  while  in  a  fluid  state, 
and  their  formation  into  cast  ingots,  rendered  all  such  metals  more 
sound  and  homogeneous  than  iron,  while  it  did  not  lessen  their  extreme 
ductility,  why  should  iron  for  ever  remain  an  exception  to  the  general 

•From  the  Lond.  Artisan,  July,  1859. 
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mle  ?  It  migbt  be  truly  answered,  that  hitherto  the  excessively  high 
temperature  required  to  fuse  and  to  maintain  pure  iron  in  a  fluid  state^ 
had  interposed  an  insuperable  barrier,  for  the  highest  heat  of  the  fur* 
naces  only  sufficed  to  show  that  fluidity  was  a  possible  condition  of  that 
metal. 

It  need  not,  therefore,  be  a  matter  of  surprise,  that  when  Mr.  Bes- 
semer first  proposed  to  convert  crude  pig  iron  into  malleable  iron, 
while  in  a  fluid  state,  and  to  retain  the  fluidity  of  the  metal,  for  a  suffi- 
cient time  to  admit  of  its  being  cast  into  moulds,  without  the  employ- 
ment of  any  fuel  in  the  process,  his  proposition  was  looked  upon  by 
many  as  a  chimera,  or  as  the  mere  day  dream  of  an  enthusiast ;  but  it 
was  nevertheless  fully  recognised  and  supported  by  many  of  the  scien- 
tific men  of  the  day.  The  same  deep  conviction  of  the  truth  on  which 
the  new  process  was  based,  and  which  led  Mr.  Bessemer  to  bring  it 
before  the  British  Association,  in  1856,  had  since  determined  him  (in 
spite  of  the  opinions  then  pronounced  against  the  process)  to  pursue 
one  undeviating  course  until  the  present  time,  and  to  remain  silent  for 
years,  under  the  expressed  doubts  of  those  who  predicted  its  failure, 
rather  than  again  bring  forward  the  invention  until  it  had  been  prac- 
tically and  commercially  worked^  and  there  had  been  produced  bjr  it 
both  iron  and  steel,  of  a  quality  which  could  not  be  surpassed  by  any 
iron  or  steel  made  by  the  tedious  and  expensive  process  now  in  gene- 
ral use. 

The  want  of  success  which  attended  some  of  the  early  experiments 
was  erroneously  attributed,  by  some  persons,  to  the  ^'burning"  of  the 
metal,  and  by  others  to  the  absence  of  cinder,  and  to  the  crystalline 
condition  of  cast  metal.  It  was  almost  needless  to  say,  that  neither  of 
the  causes  assigned  had  any  thing  to  do  with  the  failure  of  the  process, 
in  those  cases  where  failure  had  occurred.  Chemical  investigation  soon 
pointed  out  the  real  source  of  difficulty.  It  was  found  that,  although 
the  metal  could  be  wholly  decarbonized,  and  the  silicum  be  removed, 
the  quantity  of  sulphur  and  of  phosphorus  was  but  little  affected ;  and 
as  different  samples  were  carefully  analyzed,  it  was  ascertained  that 
red  shortness  was  always  produced  by  sulphur,  when  present  to  the 
extent  of  ^^th  per  cent.,  and  that  cold  shortness  resulted  from  the 
presence  of  a  like  quantity  of  phosphorus;  it,  therefore,  became  neces- 
sary to  remove  those  substances.  Steam  and  pure  hydrogen  gas  were 
tried,  with  more  or  less  success,  in  the  removal  of  sulphur,  and  various 
flaxes,  composed  chiefly  of  silicates  of  the  oxide  of  iron  and  manganese, 
were  brought  in  contact  with  the  fluid  metal,  during  the  process,  and  the 
quantity  of  phosphorus  was  thereby  reduced.  Thus  many  months  were 
consumed  in  laborious  and  expensive  experiments ;  consecutive  steps 
in  advance  were  made,  and  many  valuable  facts  were  elicited.  The 
successful  working  of  some  of  the  higher  qualities  of  pig  iron  caused  a 
total  change  in  the  process,  to  whicn  the  efforts  of  Messrs.  Bessemer 
and  Longsdon  were  directed.  It  was  determined  to  import  some  of  the 
best  Swedish  pig  iron,  from  which  steel  of  excellent  quality  was  made, 
and  tried  for  almost  all  the  uses  for  which  steel  of  the  highest  class 
was  employed.    It  was  then  decided  to  discontinue,  for  a  time,  all  fur- 
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ther  experiments,  and  to  erect  steel  works  at  Sheffield,  for  the  express 
purpose  of  fully  developing  and  working  the  new  process  commerciallj, 
and  thus  to  remove  the  erroneous  impressions  so  generally  entertained 
in  reference  to  the  Bessemer  process. 

In  manufacturing  tool  steel  of  the  highest  quality  it  was  found  prefer- 
able, for  several  reasons,  to  use  the  best  of  Swedish  pig  iron,  and,  when 
converted  into  steel  by  the  Bessemer  process,  to  pour  the  fluid  steel 
into  water,  and  afterwards  to  re-melt  the  shotted  metal  in  a  crucible, 
as  at  present  practised  in  making  blister  steel,  whereby  the  small  in- 
gots required  for  this  particular  article  were  more  perfectly  and  more 
readily  made. 

It  was  satisfactory  to  know  that  there  existed  in  this  country  vast, 
and,  apparently,  inexhaustible  beds  of  the  purest  ores,  fitted  for  the 
process.  Of  the  hematite  alone,  970,000  tons  were  raised  annually,  and 
this  quantity  might  be  doubled  or  trebled,  whenever  a  demand  arose. 
It  was  from  the  hematite  pig  iron,  made  at  the  Workington  Iron 
Works,  that  most  of  the  larger  samples  of  iron  and  steel  exhibited  were 
made.  About  1  ton  13  cwt.  of  ore,  costing  10s.  per  ton,  would  yield 
1  ton  of  pig  metal,  with  60  per  cent,  less  Kme,  and  20  per  cent,  less 
fuej,  than  were  generally  consumed  when  working  inferior  ores ;  while 
the  furnaces  using  this  ore  alone  yielded  from  220  to  240  tons  per 
week,  instead  of,  say  160  to  180  tons  per  week  when  working  with 
common  iron-stone.  The  Gleator  Moor,  the  Weardale,  and  the  Forest 
of  Dean  Iron  Works,  also  produced  an  excellent  metal  for  this  pur- 
pose. 

The  form  of  converting-vessel,  which  had  been  found  most  suitable, 
somewhat  resembled  the  glass  retort  used  by  chemists  for  distillation. 
It  was  mounted  on  axes,  and  was  lined  with  ^'  ganister,*'  or  road  drift, 
which  lasted  during  the  conversion  of  thirty  or  forty  charges  of  steel, 
and  was  then  quickly  and  cheaply  repaired  or  renewed.  The  ve^el 
was  brought  into  an  inclined  position,  to  receive  the  charge  of  crude 
iron,  during  which  time  the  tuyeres  were  above  the  surface  of  the  me- 
tal. As  soon  as  the  whole  charge  was  run  in,  the  vessel  was  moved  on 
its  axes,  so  as  to  bring  the  tuyeres  below  the  level  of  the  metal,  when 
the  process  was  at  once  brought  into  full  activity,  and  twenty  small, 
though  powerful  jets  of  air  sprung  upwards  through  the  fluid  mass; 
the  air  expanding  in  volume,  divided  itself  into  globules,  or  burst  vio- 
lentlv  upwards,  carrying  with  it  a  large  quantity  of  the  fluid  metal, 
which  again  fell  back  into  the  burning  mass  below. 

The  oxygen  of  the  air,  appeared  in  this  process,  first  to  produce  the 
combustion  of  the  carbon  contained  in  the  iron,  and  at  the  same  time 
to  oxidize  the  silicum,  producing  silicic  acid,  which  uniting  with  the 
oxide  of  iron,  obtained  by  the  cumbustion  of  a  small  quantity  of  me- 
tallic iron,  thus  produced  a  fluid  silicate  of  the  oxide  of  iron  or  "  cin- 
der," which  was  retained  in  the  vessel,  and  assisted  in  purifying  the 
metal.  The  increase  of  temperature  which  the  metal  underwent,  and 
which  seemed  so  disproportionate  to  the  quantity  of  carbon  and  iron 
consumed,  was  doubtless  owing  to  the  favorable  circumstances  under 
which  combustion  took  place.    There  was  no  intercepting  material  to 
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absorb  the  heat  generated,  and  to  prevent  its  being  taken  np  by  the 
metal,  for  heat  was  evolved  at  thousands  of  points,  distributed  through- 
out the  fluid,  and  when  the  metal  boiled,  the  whole  mass  rose  far  above 
its  natural  level,  forming  a  sort  of  spongy  froth,  with  an  intensely  vivid 
combustion  going  on  in  every  one  of  its  numberless,  ever-changing 
cavities.  Thus,  by  the  mere  action  of  the  blast,  a  temperature  was 
attained  in  the  largest  masses  of  metal,  in  ten  or  twelve  minutes, 
that  whole  days  of  exposure  in  the  most  powerful  furnace  would  fail  to 
produce. 

The  amount  of  decarbonization  of  the  metal  was  regulated,  with 
great  accuracy,  by  a  metre,  which  indicated  on  a  dial  the  number  of 
cubic  feet  of  air  that  had  passed  through  the  metal ;  so  that  steel  of 
any  quality  or  temper  could  be  obtained  with  the  greatest  certainty. 
As  soon  as  the  metal  had  reached  the  desired  point  (as  indicated  by 
the  dial),  the  workmen  moved  the  vessel,  so  as  to  pour  out  the  fluid 
malleable  iron,  or  steel,  into  a  founder's  ladle,  which  was  attached  to 
the  arm  of  a  hydraulic  crane,  so  as  to  be  brought  readily  o^'Br  the 
moulds.  The  ladle  was  provided  with  a  fire-clay  plug  at  the  bottom, 
the  raising  of  which,  by  a  suitable  lever,  allowed  the  fluid  metal  to 
descend  in  a  clear  vertical  stream  into  the  moulds.  When  the  first 
mould  was  filled,  the  plug  valve  was  depressed,  and  the  metal  was  pre- 
vented from  flowing  until  the  casting  ladle  was  moved  over  the  next 
mould,  when  the  raising  of  the  plug  allowed  this  to  be  filled  in  a  simi- 
lar manner,  and  so  on,  until  all  the  moulds  were  filled. 

The  casting  of  large  masses  of  a  perfectly  homogeneous  malleable 
>netal  into  any  desired  form  rendered  unnecessary  the  tedious,  expen- 
sive, and  uncertain  operation  of  welding  now  employed  wherever  large 
masses  were  required.  The  extreme  toughness  and  extensibility  of  the 
Bessemer  iron  was  proved  by  the  bending  of  cold  bars  of  iron,  8  ins. 
square,  under  the  hammer  into  a  close  fold,  without  the  smallest  per- 
ceptible rupture  of  the  metal  at  any  part;  the  bar  being  extended  on 
the  outside  of  the  bend  from  12  inches  to  16f  inches,  and  being  com- 

{)ressed  on  the  inside  from  12  inches  to  7^  ins.,  making  a  difference  in 
ength  of  9J  ins.  between  what,  before  bending,  were  the  two  parallel 
sides  of  a  bar  3  ins.  square.  An  iron  cable,  consisting  of  four  strands 
of  round  iron,  IJ  ins.  diameter,  was  so  closely  twisted,  while  cold,  as 
to  cause  the  strands  at  the  point  of  contact  to  be  permanently  imbed- 
ded into  each  other.  Each  of  these  strands  had  elongated  12J  inches 
in  a  length  of  4  ft.,  and  had  diminished  one-tenth  of  an  inch  in  diam- 
eter, throughout  their  whole  length.  There  were  also  exhibited  some 
steel  bars,  2  ins.  square,  and  2  ft.  6  ins.  in  length,  twisted  cold  into  a 
spiral,  the  angles  of  which  were  about  45  degrees ;  and  some  round  steel 
bars,  2  ins.  in  diameter,  bent  cold  under  the  hammer,  into  the  form  of 
an  ordinary  horse-shoe  magnet,  the  outside  of  the  bend  measuring  5 
ins.  more  than  the  inside. 

The  steel  and  iron  boiler  plates,  left  without  shearing,  and  with  their 
ends  bent  over  cold,  also  afforded  ample  evidence  of  the  extreme 
tenacity  and  toughness  of  the  metal ;  while  the  clear  even  surface  of 
the  railway  axle  and  piece  of  malleable  iron  ordnance  were  examples 
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of  the  perfect  freedom  from  cracks,  flaws,  or  hard  veins,  which  formed 
80  distiDguishing  a  characteristic  of  the  new  metal.  The  tensile  strength 
of  this  metal  was  not  less  remarkable,  as  the  several  samples  of  steel 
tested  in  the  proving-machine,  at  Woolwich  Arsenal,  bore,  according 
to  the  reports  of  Colonel  Eardley-Wilmot,  R.  A.,  a  strain  varying  from 
150,000  lbs.  to  162,000  lbs.  on  the  square  inch,  and  four  samples  of 
iron  boiler-plate  from  68,314  lbs.  to  73,100  lbs;  while,  according  to 
the  published  experiments  of  Mr,  W.  Fairbairn,  Staffordshire  plates 
bore  a  mean  strain  of  45,000  lbs.,  and  Low  Moor  and  Bowling  plates, 
a  mean  of  57,120  lbs.  per  square  inch. 

There  was  also  another  fact  of  great  importance  in  a  commercial 
point  of  view.  In  the  manufacture  of  plates  for  boilers  and  for  ship- 
building, the  cost  of  production  increased  considerably  with  the  increase 
of  weight  in  the  plate ;  for  instance,  the  Low  Moor  Iron  Company  de- 
manded X22  per  ton  for  plates  weighing  2|  cwt.  each,  but  if  the  weight 
exceeded  5  cwt.,  then  the  price  rose  from  £22  to  £37  per  ton.  Now, 
with  cast  ingots,  such  as  the  one  exhibited,  and  from  which  the  sample 
plates  were  made,  it  was  less  troublesome,  less  expensive,  and  less 
wasteful  of  material,  to  make  plates  weighing  from  10  to  20  cwt.  than 
to  produce  smaller  ones,  and  indeed  there  could  be  but  little  doubt  that 
large  plates  would  eventually  be  made  in  preference,  and  that  those 
who  wanted  small  plates  would  have  to  cut  them  from  the  large  ones. 
A  moment's  reflection  would  therefore  show  the  great  economy  of  the 
new  process,  in  this  respect ;  and  when  it  was  remembered  that  every 
riveted  joint  in  a  plate  reduced  the  ultimate  strength  of  each  100  lbs. 
to  70  lbs.,  the  great  value  of  long  plates  for  girders  and  for  ship-build- 
ing  would  be  fully  appreciated. 

At  a  time  when  the  manufacture  of  ordnance  occupied  so  large  a 
share  of  public  attention,  it  was  interesting  briefly  to  point  out  the 
great  facility  which  the  Bessemer  process  afforded  of  forming  masses, 
both  of  malleable  iron  and  of  steel,  of  a  size  suitable  for  the  heaviest 
ordnance,  without  any  welding  together  of  separate  slabs,  or  the  more 
costlier  mode  of  building  up  the  gun  with  pieces  accurately  turned  and 
fitted  together.  Many  attempts  have  been  made  to  produce  wrought 
iron  ordnance,  and  this  object  had  been  successfully  accomplished  in 
the  case  of  the  large  gun  produced  at  the  Mersey  forge.  But,  however 
perfect  this  one  gun  might  be,  the  time  required  to  make  it,  and  its  im- 
mense cost,  manifestly  rendered  it  still  a  great  desideratum  to  produce 
guns  rapidly  and  cheaply  of  a  material  equal  to  or  greater  in  tensile 
strength  than  wrought  iron,  and,  if  possible,  free  from  the  liability 
which  that  material  had  to  flaws  and  to  deterioration,  during  its  long 
exposure  to  a  welding  heat.  It  was  believed  that  the  Bessemer  pro- 
cess supplied  this  desideratum,  as  masses  of  cast  malleable  metal  could 
be  produced  of  10  to  20  tons  in  weight  in  a  single  piece,  and  two  or 
three  such  pieces  might  be  conveniently  made  by  the  same  apparatus 
in  one  day.  The  metal,  so  made  might  be  either  soft  malleable  iron  or 
soft  steel.  In  order  to  prove  the  extreme  toughness  of  such  iron,  and 
the  strain  to  which  it  might  be  subjected  without  bursting,  several  cast 
and  hammered  cylinders  were  placed  cold  under  the  steam-hammery 
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and  were  crushed  down  without  the  least  tearing  of  the  metal,  as  was 
shown  by  the  samples  exhibited.  These  cylinders  were  drawn  from  a 
round  cast  iron  ingot  of  only  2  ins.  greater  diameter  than  the  finished 
cylinder,  and  in  the  precise  way  in  which  a  gun  would  be  treated;  they 
might,  therefore,  be.  considered  as  short  sections  of  an  ordinary  9- 
pounder  field-piece.  The  tensile  strength  of  the  samples,  as  tested  at  the 
Boyal  Arsenal,  was  64,566  lbs.  per  sq.  in.,  while  the  tensile  strength  of 
pieces  cut  from  the  Mersey  gun  gave  a  mean  of  50,624  lbs.  longitudi- 
nally, and  48,839  lbs.  across  the  grain ;  thus  shomng  a  mean  of  17,550 
lbs.  per  sq.  in.  in  favor  of  the  Bessemer  iron. 

If  it  was  desired  to  produce  ordnance  by  merely  casting  the  metal, 
the  ordinary  founding  process  might  be  employed  with  the  simple  dif- 
ference, that  the  iron,  instead  of  running  direct  from  the  melting  fur- 
nace into  the  mould,  must  first  be  run  into  the  converting  vessel,  where 
in  ten  minutes  it  would  become  steel,  or  malleable  iron,  as  was  desired, 
and  the  casting  might  then  take  place  as  in  the  ordinary  manner.  The 
small  piece  of  ordnance  exhibited  served  to  illustrate  this  import- 
ant manufacture ;  and  it  was  interesting,  in  consequence  of  its  being 
the  first  gun  that  was  ever  made  in  malleable  iron  without  a  weld  or 
joint.  The  importance  of  this  fact  would  be  enhanced  when  it  was 
known  that  conical  masses  of  this  pure  tough  metal,  of  from  5  to  10 
tons  in  weight,  could  be  produced  at  Woolwich  at  a  cost  not  exceeding 
£6  128.  per  ton,  inclusive  of  the  cost  of  pig  iron,  remelting,  waste  in 
the  process,  labor,  and  engine  power.  The  conical  ingots  being  cast 
in  iron  moulds,  the  great  delay  in  moulding  in  loam  would  be  avoided; 
and  as  the  iron  moulds  employed  might  be  removed  from  the  casting- 
pit  within  an  hour  after  the  metal  had  been  poured  into  them^  the 
tedious  interval  of  three  days  now  required  by  the  cast  iron  guns  be- 
fore removal  would  be  also  avoided,  thus  immensely  increasing  the 
capabilities  of  the  foundry. 

If  it  was  assumed  that  these  advantages  were  about  equal  to  the  cost 
of  hammering  the  cast  ingot,  then,  by  this  process,  it  would  be  prac- 
ticable to  produce  guns  of  any  size,  in  hammered  cast  steel,  or  mallea- 
ble iron,  ready  for  the  boring  mill,  at  about  the  same  cost  as  the  cast 
Iron  guns  now  in  use;  but  if  the  weight  of  the  guns  could  be  reduced 
by  20  or  25  per  cent.,  in  consequence  of  their  superior  strength,  then 
an  actual  saving  in  that  proportion  would  be  effected  in  the  first  cost 
of  every  gun  so  made.  These  important  facts  had  been  laid  before  the 
government,  and  their  advantages  were  stated  to  be  fully  appreciated 
by  Colonel  Eardley-Wilmot,  the  Superintendent  of  the  Boyal  Gun 
factories,  who  had  evinced  a  great  interest  in  the  progress  of  the  in- 
vention from  its  earliest  date,  and  to  whose  kindness  the  author  was 
indebted  for  the  many  valuable  trials  of  the  tensile  strength  of  the 
various  samples  of  metal  that  have  been  submitted  for  investigation. 

It  would  be  interesting  to  those  who  were  watching  the  advancement 
of  the  nefr  process  to  know  that  it  was  already  rapidly  extending  itself 
over  Europe.  The  firm  of  Daniel  Elfstrand  k  Co.,  of  Edsken,  who 
were  the  pioneers  in  Sweden,  had  now  made  several  hundred  tons  of 
excellent  steel  by  Bessemer's  process.  Another  large  manufactory  had 
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since  been  started  in  their  immediate  neighborhood,  and  three  other 
companies  were  also  making  arrangements  to  use  the  process.  The 
authorities  in  Sweden  had  fully  investigated  the  whole  process,  and  had 
pronounced  in  favor  of  it.  The  large  steel  circular  saw  plate  exhibited 
was  made  by  Mr.  Goranson,  of  Geffle,  in  Sweden,  the  ingot  being  cast 
direct  from  the  fluid  metal,  within  fifteen  minutes  of  its  leaving  the 
blast  furnace.  In  France,  the  process  has  been  for  some  time  carried 
on  by  the  old  established  firm  of  James  Jackson  &  Son,  at  their  steel 
works,  near  Bordeaux.  This  firm  was  about  to  manufacture  puddled 
steel  on  a  large  scale.  They  had  already  got  a  puddling  furnace  erect- 
ed and  in  active  operation,  when  their  attention  was  directed  to  the 
Bessemer  process,  the  apparatus  for  which  was  put  up  at  their  works 
last  year ;  and  they  were  now  extending  their  field  of  operations  by 
putting  up  more  powerful  apparatus  at  the  blast  furnaces  in  the  Landes. 
There  were  also  four  other  blast  furnaces  in  the  south  of  France  in 
course  of  erection,  for  the  express  purpose  of  carrying  out  the  new 
process. 

The  irons  of  Algeria  and  Saxony  had  produced  steel  of  the  highest 
quality. 

Belgium  was  not  much  behind  her  neighbors ;  the  process  was  now 
being  carried  into  operation  at  Liege,  where  excellent  steel  had  been 
made  from  the  native  coke  iron ;  while  in  Sardinia  preparations  were 
also  being  made  for  working  the  system.  Russia  had  sent  to  London 
an  engineer  and  a  professor  of  chemistry  to  report  on  the  process,  and 
Professor  MQller,  of  Vienna,  and  M.  Dumas  and  others  from  Paris, 
had  visited  Sweden,  to  inspect  and  report  on  the  working  of  the  new 
system  in  that  country. 

The  Bessemer  process  might  therefore  be  now  fairly  considered  an 
accomplished  commercial  fact,  and  in  a  country  like  England,  where 
the  manufacture  of  iron  and  steel  formed  so  important  a  branch  of  the 
national  industry,  and  was  so  necessary  an  element  in  all  the  great 
manufacturing  operations,  it  must  be  admitted  that  an  impartial  ex- 
amination of  the  new  system  was  of  the  highest  importance,  not  only 
to  those  immediately  concerned  in  the  production  of  malleahle  iron 
and  steel,  but  to  the  country  generally. 

That  the  process  admitted  of  further  improyemait,  and  of  a  rast 
extension  beyond  its  present  limits,  the  author  had  no  doubt ;  but  those 
steps  in  advance  would,  he  imagined,  result  chiefly  from  the  experience 
gained  in  the  daily  commercial  working  of  the  process,  and  would  moat 
probably  be  the  contributions  of  the  many  practical  men  who  might 
be  engaged  in  carrying  on  the  manufacture  of  iron  and  steel  by  this 
system.  Hitherto  the  process  had  been  brought  into  its  present  prac- 
tical and  commercial  state,  without  recourse  to  any  of  the  nameroas 
inventions  which  were  supposed  by  the  severd  authors  to  be  eaaoitial 
to  the  success  of  the  system ;  bat  any  real  improvement  that  might  be 
brought  forward  would  be  cordially  receired  and  enconraged. 
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JetiHn'i  Marine  Engine  Q-ovemor.^ 

At  the  Institution  of  Mechanical  Engineers,  on  Wednesday,  the  4th 
of  May,  a  paper  was  read  by  Mr.  Henry  Maudslay,  descriptive  of  this 
apparatus,  the  object  of  which  is  to  prevent  the  engine  from  running 
off  at  an  excessive  speed,  when  the  resistance  of  the  water  is  suddenly 
removed  by  the  pitching  or  rolling  motion  of  the  vessel  in  stormy 
weather.  This  governor  consists  of  a  cylinder,  A,  at  the  bottom  of 
which  a  communication  or  opening,  B,  is  made  through  the  side  of  the 
vessel,  as  near  as  possible  to  the  propeller  or  paddle  wheel ;  in  this 


cylinder  a  piston,  c,  works,  attached  to  the  piston  rod,  D,  which  is 
connected  by  means  of  bell-cranks,  e,  and  rods,  F,  with  the  spanner 
or  lever  arm,  G,  of  the  throttle  valve  in  the  steam-pipe  of  the  engine. 
When  the  motion  of  the  vessel  causes  the  propeller  to  be  less  deeply 
immersed,  the  pressure  of  water  in  the  cylinder,  A,  is  diminished,  the 
piston,  c,  of  which  is  forced  down  by  the  spring  above,  thereby  clos- 
ing the  throttle  valve  to  the  required  extent,  and  preventing  the  speed 
of  the  engine  from  increasing;  also,  when  the  propeller  is  more  deeply 
immersed,  the  pressure  in  the  cylinder,  A,  is  increased,  and  raises  the 
piston,  c,  opening  the  throttle  valve,  and  admitting  more  steam  to  the 
engine,  so  as  to  maintain  the  required  speed :  the  object  being  to  con- 
trol the  speed  of  the  engine  before  it  has  time  to  sensibly  change, 

*  From  the  Loud.  Artisan,  June,  1859. 
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instead  of  waiting  for  a  change  to  bring  the  governor  into  action.  Fig. 
1  ifl  a  view  of  the  apparatus  as  applied  to  a  vessel ;  the  apparatus  is 
shown  in  Fig.  2  detached  and  to  an  enlarged  scale. 


The  Origin  of  the  Electric  Telegraph.* 

Dr.  Hamel^  of  the  Imperial  Academy  of  Sciences  at  St.  Petersburg, 
who  has  communicated  to  that  Academy  the  results  of  his  laborious 
researches  regarding  the  early  history  of  the  Electric  Tekgraph, 
shows  how  the  construction  of  the  very  first  telegraph,  worked  by  a 
galvanic  battery,  originated. 

On  the  6th  of  August  of  this  year,  it  will  be  just  half  a  century 
since  it  was  completed  at  Munich,  in  Bavaria.  It  appears  that  an 
event  in  connexion  with  the  war  brought  on  by  Austria  against  France 
fifty  years  ago,  in  1809,  caused  the  galvanic  telegraph  to  be  invented 
and  made. 

The  Austrian  army  had  on  the  9th  of  April  in  that  year  begun  to 
cross  the  river  Inn,  and  to  enter  Bavaria.  King  Maximilian  had  hardly 
been  informed  of  this,  when  he,  on  the  11th,  with  his  family,  in  all 
haste,  retired  from  Munich  to  the  western  frontier  of  his  kingdom, 
to  the  town  of  Dillingen. 

He  took  with  him  Baron  von  Montgelas,  who  was  at  the  head  of 
two  of  the  most  important  branches  of  administration  in  Bavaria,  the 
Foreign  and  Home  Departments. 

By  means  of  the  line  of  Ghappe's  optico-mechanical  telegraphs, 
established  all  the  way  from  the  French  frontier  to  Paris,  the  Empe- 
ror Napolean  I.  got  there  the  information  of  the  Austrian  army  having 
entered  Bavaria  much  sooner  than  it  had  been  thought  possible  by  the 
Bavarians,  namely  on  the  12th,  and  he,  without  delay,  departed  from 
Paris  for  Bavaria  on  the  way  to  his  army.  He  came  so  totally  unex- 
pected to  Dillingen,  that  he  found  King  Maximilian  in  bed. 

There  is  no  doubt  that,  to  the  speedy  arrival  of  the  Emperor  Napo- 
lean I.  in  the  midst  of  his  army,  Bavaria  owed  its  deliverance  from 
the  Austrians.  Munich  had  been  already,  on  the  16th  of  April,  oc- 
cupied by  the  Austrian  General  Jellachich,  but  he  waB  in  less  than  a 
week  after,  on  the  22d,  obliged  to  withdraw,  and  King  Maximilian 
was  again  able  to  enter  into  his  capital. 

This  event,- so  vitally  important  for  Bavaria  and  Munich,  must  there 
have  directed  a  special  attention  to  the  utility  of  telegraphs. 

Baron  Montgelas  had  been  witness  of  the  surprise  caused  by  the 
French  Emperor's  unexpected  arrival  at  Dillingen.  Under  his  exten- 
sive administration  was  also  the  Munich  Academy  of  Sciences.  Dr. 
Samuel  Thomas  von  Soemmerring,  the  well  known  anatomist  and  phy- 
filologist,  who  had  been  since  1805  a  member  of  that  Academy,  was 
from  time  to  time  invited  to  come  to  dine  with  the  minister  Montgelas 
at  Bosenhausen,  near  Munich,  where  he  lived.  This  was  the  case  on 
the  5th  of  July,  1809,  when  the  minister  expressed  to  him  the  wish  to 

•  From  ttM  Journal  of  the  Society  of  Arti,  No.  888. 
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get  from  the  Academy  of  Sciences  proposals  for  telegraphs,  having, 
it  is  to  be  supposed,  in  view  no  other  but  improved  optical  or  mechan- 
ical telegraphs. 

Soemmerring,  who  had,  like  Humboldt,  very  early  paid  attention 
to  galvanism,  in  hopes  of  being  able  to  make  its  study  useful  to  clear 
up  some  of  the  most  mysterious  portions  of  physiology,  and  who  also 
had  now  closely  followed  and  noted  the  brilliant  chemical  discoveries 
made  by  Davy  with  the  galvanic  battery  in  the  laboratory  of  the  Royal 
Institution  in  London,  at  once  resolved  to  try  whether  the  evolution 
of  gases  from  the  decomposition  of  water  by  the  action  of  the  galvanic 
current  might  not  be  applied  to  telegraphic  purposes. 

From  the  time  of  the  above  mentioned  dinner  at  the  minister's,  he 
gave  himself  no  rest  in  his  endeavors  to  construct  a  galvano-chemical 
telegraph. 

On  the  6th  of  August  he  considered  the  object  of  his  ardent  desire 
attained.  He  noted  that  day :  '*  Tried  the  entirelv  finished  instrument, 
which  completely  answers  my  expectations."  He  was  then  able  to 
work  with  the  telegraph  he  had  invented  through  724  feet  of  wire. 
Twelve  days  later  he  telegraphed  through  no  less  than  2000  feet,  and 
on  the  29th  of  August,  he  exhibited  his  telegraph  in  action  before  a 
meeting  of  the  Academy  of  Sciences. 

He  now  wished  to  send  his  instrument  to  the  National  Institute  in 
Paris.  On  the  4th  of  November,  the  chief  surgeon  of  the  French 
army,  Dominique  Jean  Larrey,  with  whom  Soeramerring  had  been  long 
acquainted,  came  to  Munich  on  his  way  to  Paris  from  the  army,  after 
the  battles  of  Aspern,  Esslingen,  and  particularly  at  Deutsch  Wagram* 
where  Napoleon  I.  had  on  the  field  created  him  a  Baron.  Larrey  most 
readily  offered  to  take  the  telegraph  with  him,  and  even  assisted  at 
the  packing  of  it. 

After  his  departure,  Soemmerring  composed  a  French  memoir,  de- 
scribing his  invention,  which  he  forwarded  to  Larrey,  in  Paris,  with 
a  letter,  wherein  he  expressed  his  hope  that  he  would  also  exhibit  the 
telegraph  to  the  Emperor. 

Dr.  Hamel  has  ascertained  in  Paris,  that  Larrev  presented  Soem- 
merring's  telegraph  to  the  Institute  on  the  4th  of  December  (1809), 
and  that  Biot,  Carnot,  Charles  and  Monge  were  appointed  to  report 
on  it.  ^ 

Soemmerring  to  his  great  delight,  succeeded  in  accomplishing  on 
the  23d  of  August,  1810,  his  very  ingenious  mechanical  contrivance 
for  causing  the  gas  bubbles  rising  from  the  wire-points  in  the  water 
to  ring  an  alarm  bell. 

Ten  days  previous  to  that,  on  the  13th  of  August,  Baron  Schilling, 
then  attached  to  the  Russian  Mission  at  Munich,  saw  for  the  first  time 
Soemmerring's  telegraph.  He  became  enthusiastically  fond  of  the 
new  art  of  signalizing,  which  promised  to  become  so  all-important,  and 
he  directed  the  attention  of  many  other  persons  to  it.  In  1811  he  in- 
troduced to  Soemmerring,  Colonel  Count  Jeroslas  Potocky,  who  took 
a  telegraph  made  for  him  to  Vienna,  and  exhibited  it  on  the  1st  of 
July  to  the  Emperor  Francis  L,  in  the  presence  of  the  Empress  and 
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the  Archdukes  Charles  and  John.  His  Majesty  expressed  the  wisk 
to  have  a  telegraphic  communication  established  between  Vienna^  and 
his  country  palace  Laxenburg,  a  distance  of  nine  miles.  Baron  Schil- 
ling was,  as  stated  in  the  Journal  a  short  time  since,*  the  medium  by 
which  the  British  Envoy  and  Minister  Plenipotentiary  at  Munich,  the 
Honorable  Frederic  James  Lamb,  brother  to  Lady  Palmerston,  and 
subsequently  the  second  Lord  Melbourne,  on  the  12th  of  July,  1816, 
witnessed  experiments  with  Soemmerring's  instrument,  being  the  first 
Englishman  who  ever  saw  a  galvanic  telegraph. 

Again,  Baron  Schilling  was  the  person  who,  at  a  later  period,  made 
in  St.  Petersburg  the  first  electro-magnetic  telegraph,  which  he,  in 
1835,  two  years  before  his  death,  exhibited  to  the  meeting  of  the  Ger- 
^nan  naturalists  at  Bonn.  Dr  Hamel  has  explained  to  the  St.  Petersburg 
Academy,  in  detail,  how  Baron  Schilling's  telegraphic  contrivance 
found,  in  1836,  its  way  from  the  borders  of  the  Rhine  to  England, 
and  so  gave  the  impulse  to  the  spreading  of  that  most  wonderful  ap- 
plication of  science,  by  means  of  which,  ere  long,  all  inhabited  parts 
of  the  globe  will  be  put  in  telegraphic  intercommunication. 

•Journal  of  the  Society  of  Arte,  VoL  VII,  p.  236. 


An  improved  method  of  effecting  the  separation  of  the  fibres  ofwood^for 
the  manufacture  of  paper  therefrom^  which  is  also  applicable  to  the 
separation  of  the  fibres  of  flax  or  other  substances  for  the  manufac- 
ture of  textile  fabricSy  and  also  to  the  separation  of  other  substances 
for  similar  or  other  purposes, — being  a  Communication.  Patented 
by  William  Ebward  I^bwton.*  L(ated  London,  June  21st,  1858. 

It  is  well  known  that  the  fibres  of  most  kinds  of  wood  are  arranged 
in  the  form  of  very  minute  tubes,  in  which  the  sap  circulates.  Now 
the  improved  method  of  separating  these  fibres,  constituting  this 
invention,  consists  in  subjecting  the  wood,  while  in  a  strong  cylinder 
or  box,  to  the  action  of  steam,  air,  gas,  hot  water,  or  other  fluid,  under 
a  high  pressure,  for  the  purpose  of  charging  its  tubes,  as  well  as  the 
spaces  between  them,  and  then  causing  it  to  be  suddenly  projected 
from  the  cylinder  or  box  into  the  atmosphere  or  into  a  partial  vacuum, 
where,  by  the  expansive  force  acting  within  and  upon  the  tubes,  they 
will  burst  open,  and  cause  the  complete  separation  of  the  fibres.  The 
same  process  applies  to  the  separation  and  opening  of  flax  and  other 
analogous  fibrous  materials. 

The  figure  exhibits  a  longitudinal  central  section  of  a  cylinder,  or, 
as  ^from  its  operation)  it  may  be  termed,  a  gun,  for  efiecting  the  sepa- 
ration of  the  fibres  of  wood  preparatory  to  their  conversion  into  paper 
pulp.  This  gun  may  be  of  any  suitable  length  and  calibre,  and  com- 
posed of  a  piece  or  pieces  of  lap-welded  iron  tubing  A,  permanently- 
closed  at  one  end  with  a  stopper  B,  and  at  the  other  end  fitted  with  a 
movable  head  or  cap  c.  The  cap  is  to  be  fitted  after  the  fashion  of 
a  valve,  or  with  a  suitable  packing  to  be  capable  of  making  a  steam- 

*From  Newton*!  London  Joomml,  April,  1669. 
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tight  joint.  In  order  to  secure  this  cap  c,  firmly  in  place,  and  there- 
by close  the  gun,  a  bracket-arm  H,  is  bolted  to  one  side  of  the  gun, 
for  the  purpose  of  carrying  by  a  hinge-joint  a,  a  strong  lever  D,  wnich 
is  capable  of  being  brought  to  a  position  across  the  cap  c,  and  secured 
in  that  position  by  a  hook  6,  at  one  end  of  the  lever  B,  which  is  at- 
tached to  the  gun  on  the  opposite  side  to  that  of  the  hinge-joint  a,  of 
the  first  lever  by  a  fulcrum  pin  <?.  The  other  end  of  the  lever  E  has 
hinged  to  it  a  prop  piece  d,  which,  when  resting  upon  the  side  of  the 
gun,  secures  the  hook  J,  upon  the  lever  D.  F,  is  a  screw,  working  in 
the  lever  n,  for  the  purpose  of  securing  the  cap  closely  to  the  mouth 
or  muzzle  of  the  gun ;  and  «,  e,  are  screw-bolts,  which  attach  the  cap 
loosely  to  the  lever  n.  o,  is  a  steam-pipe,  for  admitting  steam  from 
a  boiler  to  the  gun  next  the  cap  c.  This  pipe  should  be  furnished 
with  a  stop-rcock  or  valve.  /,  is  the  pipe  at  the  other  end  of  the  cun, 
for  the  escape  of  air  when  the  steam  is  admitted,  y,  is  a  pipe,  for  allow- 
ing any  water  to  run  back  from  the  gun  to  the  boiler  when  desired. — 
This  gun  is  to  be  placed  in  a  slightly  inclined  position,  so  that  a  small 


quantity  of  water  may  settle  near  the  breech,  and  should  either  be 
mounted  in  a  very  strong  frame,  capable  of  sustaining  it  against  recoil, 
or  be  otherwise  supported  at  its  breech  for  that  purpose.  The  wood 
may  be  put  in,  either  in  the  form  of  a  log,  as  large  as  can  be  conve- 
niently inserted,  or  in  smaller  pieces,  and  in  any  case  the  gun  may  be 
nearly  filled  with  it,  provided  that  a  space  be  left  near  the  breech  for 
the  collection  of  a  small  quantity  of  water.  It  is  better  that  the  wood 
should  be  cut  while  green,  and,  before  being  put  in  the  gun,  it  should 
be  soaked  in  water  for  several  days,  or  till  the  sap  is  displaced  by  the 
water.  When  the  wood  has  been  put  in,  the  lever  D,  is  brought  up 
and  secured  by  bringing  down  the  hook  5,  of  the  lever  E,  upon  it,  and 
by  setting  up  the  prop  piece  rf,  of  the  latter  lever;  and  the  screw  P, 
is  then  screwed  up  to  close  the  cap  c,  tightly.  The  next  thing  to  be 
done  is  to  expel  the  air  from  the  gun,  which  is  done  by  opening  the 
stop-cock  in  the  pipe  /,  and  admitting  steam  slowly  from  the  boiler 
by  the  pipe  o,  till  it  issues  copiously  from  the  air  escape-pipe/,  when 
the  latter  may  be  closed  entirely,  and  steam  admitted  freely  by  the 
steam-pipe.  The  temperature  in  the  boiler  should  be  about  390^  Fahr., 
which  will  give  a  pressure  of  above  two  hundred  pounds  per  square 
inch.  After  steam  has  been  admitted  to  the  gun  for  a  few  minutes, 
the  temperature  of  all  the  water  that  remains  in  the  wood,  not  dis- 
placed by  the  steam  or  converted  into  steam,  will  be  the  same  as  that 
m  the  boiler ;  and  a  quantity  of  water  that  will  have  been  collected  in 
the  lowest  part  of  the  gun,  by  reason  of  the  condensation  of  the  steam 
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in  contact  with  the  interior  surface  of  the  gun,  and  by  the  expulsion 
from  the  wood,  will  be  of  the  same  temperature  also.  The  cap  may 
then  be  set  free,  by  an  attendant,  standing  some  distance  behind  the 
muzzle,  tripping  up  the  prop  piece  (2,  by  pulling  a  string  A,  attached 
thereto,  and  depressing  the  rear  end  of  the  lever  e.  The  hook  b,  will 
thus  be  raised  from  the  lever  n,  and  the  pressure  of  the  confined  steam 
will  force  off  the  cap  c.  The  steam,  which  is  instantly  generated  from 
the  water  in  the  rear  portion  of  the  gun,  by  the  reduction  of  the  pres- 
sure, will  force  the  wood  out  of  the  gun,  and  as  it  emerges,  the  expan- 
sion of  the  steam  in  and  among  its  tubes,  and  the  instantaneous  flash- 
ing into  steam  of  a  portion  of  water  remaining  in  it,  will  effect  a 
perfect  separation  of  its  fibres,  leaving  them  in  a  state  in  which  they 
may  either  at  once,  or  after  bleaching,  be  introduced  to  the  palp-mill 
or  other  machinery  for  their  reduction  into  pulp,  or  into  a  suitable 
state  for  conversion  into  paper.  The  fibres,  it  may  be  stated,  though 
scattered  about,  are  nearly  all  left  within  seventy  or  eighty  feet  from 
the  muzzle  of  the  gun,  and  may  be  collected  without  difficulty. 

The  patentee  claims,  "separating  the  fibres  of  wood  and  other  fibrous 
substance  by  charging  the  same  with  steam,  air,  or  other  gaseous  body 
or  hot  water,  in  a  cinder  or  other  suitable  receptacle  substantially 
similar  to  that  herein  described,  and  afterwards  suddenly  subjecting 
the  substance  under  operation  to  a  sufficiently  diminished  atmoapherie 
pressure,  to  cause  its  disruption,  by  the  expansion  of  the  fluid  or  gas- 
eous body  within  it." 

On  a  New  Method  of  Manufacturing  Ammonia.* 
By  Albxanber  Williams,  Neath. 

The  importance  of  ammonia  and  its  sister  compound,  nitric  acid,  in 
an  agricultural  point  of  view,  as  forming  probably  the  chief  sources 
whence  the  nitrogen  of  plants  is  obtained,  and  the  high  commercial 
price  of  compounds  containing  either  of  these  substances,  have  led 
practical  chemists  to  look  upon  any  new  method  of  obtaining  them 
as  one  of  the  great  desiderata  of  the  day. 

The  atmosphere,  with  its  water,  contains  the  elements  necessary 
for  the  formation  both  of  ammonia  and  nitric  acid,  and  during  the  pas- 
sage of  electricity  both  are  formed ;  but  so  far  as  our  present  know- 
ledge extends,  and  from  a  long  series  of  experiments  on  the  subject, 
I  am  led  to  believe  that  it  will  be  some  time  ere  the  Society's  premium 
will  be  claimed  "  for  the  production  of  ammonia  or  nitric  acid  from 
their  elements,  by  methods  which  would  admit  of  practical  applica- 
tion." 

After  having  been  engaged  for  many  years  in  experiments  on  this 
subject,  I  have  arrived  at  the  eonclosion  that,  except  under  peculiar 
circumstances,  nitrogen  and  hydrogen  in  their  gaseous  or  elementary 
state,  will  not  combine  together  in  sufficient  quuitities  to  be  commer- 
^iittj  available.  To  make  them  unite  in  any  quantity  it  is  necessary 
that  the  nitrogen  should,  in  its  nascent  state,  be  brought  in  contact 
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irith  the  hydrogen,  when  union  will  take  place,  but  this  combinatioa 
IB  much  more  readily  effected  if  both  be  in  their  nascent  state. 

To  obtain  nascent  nitrogen  it  is,  of  course,  necessary  to  decompose 
one  of  its  compounds,  and  thus  far  I  had  onl^  arrived  at  the  same 
conclusion  as  every  one  else.  The  object  of  this  paper  is  to  direct  at- 
tention to  a  bye-product  of  one  of  our  most  important  chemical  manu- 
factories, which  IS  exactly  adapted  for  our  purpose. 

The  animal  and  vegetable  kingdoms  have  been  so  thoroughly  searched 
by  the  shoals  of  manure  manufacturers  of  this  and  other  countries, 
tbat  the  discovery  of  any  new  nitrogen  compound  in  these  kbgdoms 
seems  to  be  altogether  improbable ;  one  is  therefore  naturally  led  to  the 
mineral  kingdom,  and  our  ideas  as  naturally  become  fixed  on  nitrate  of 
8oda  as  the  cheapest  source.  It  has  been  known  for  years  that  nitric 
acid,  or  other  compounds  of  nitrogen  and  oxygen,  could  be  converted 
into  ammonia,  and  therefore  the  use  of  a  nitrate  would  present  no  nov* 
elty ;  but  if  we  can  obtain  the  nascent  nitrogen  from  nitrate  of  soda  as 
a  bye-product,  we  shall  have  made  a  grand  step  towards  facilitating  the 
manufacture  of  ammonia. 

This,  I  believe,  I  have  accomplished.  Of  the  thousands  of  tons  of 
nitrate  of  soda  annually  imported  into  this  country,  I  have  been  told, 
on  good  authority,  that  about  half  is  used  in  the  manufacture  of  sul* 
phuric  acid.  It  is  well  known  that  sulphuric  acid  is  usually  manu- 
factured in  a  large  leaden  chamber  having  attached  to  it  a  burner 
where  sulphur  is  kept  constantly  burning,  by  which  it  is  converted 
into  sulphurous  acid.  The  great  difiiculty  of  the  manufacture  is  to 
give  another  atom  of  oxygen  to  this  sulphurous  acid  ( S  O2  )  to  convert 
it  into  sulphuric  acid  ( S  0$  ),  and  it  is  for  this  purpose  that  the  ni- 
trate of  soda  (cubic  nitre]  is  used,  and  usually  in  the  following  manner: 
-—one  or  more  movable  iron  pots  are  placed  in  the  burner.  Into  each 
of  these  pots  is  put,  as  often  as  required,  a  few  pounds  of  nitrate  of 
soda,  and  with  it  a  sufScient  quantity  of  sulphuric  acid  to  decompose 
it.  Sulphate  of  soda  (salt  cake)  remains  in  the  pot,  whilst  nitrid  acid 
and  probably  other  compounds  of  nitrogen  and  oxygen  pass  with  the 
sulphurous  acid  into  the  leaden  chamber.  The  sulphurous  acid  ( S  Oa  ) 
gains  an  additional  atom  of  oxygen  from  the  nitrogen  compounds, 
and  becomes  converted  into  sulphuric  acid  (  S  Os )  which,  with  water 
afforded  by  steam  jet  or  otherwise,  condenses  as  a  liquid  at  the  bottom 
of  the  chamber,  whilst  a  quantity  of  gas  escapes. 

Such  is  a  rouj^h  sketcn  of  the  first  part  of  the  process  usually 
adopted  for  making  sulphuric  acid  or  oil  of  vitriol,  and  the  gas  which 
escapes  from  the  vitriol  chamber  must  now  be  the  subject  of  our 
inquiry.  ♦ 

On  referring  to  Dr.  Ure,  our  ffreat  authority  on  manufacturing 
chemistry,  I  found  that  he  asserts  that  in  a  properly  working  chamber 
nothing  but  nitrogen  gas  should  escape;  in  fact,  that  the  whole  of  the 
oxygen  should  be  taken  up,  and  that  the  nitrogen  should  be  reduced 
to  its  elementary  condition.  This,  although  the  generally  received 
opinion  of  the  manufacturing  chemists  of  the  present  day,  appeared 
to  me  fallacious;  as,  on  considering  the  affinities,  I  did  not  think  it 
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probable  tbat  sulphurous  acid,  although  it  is  known  to  form  a  com- 
pound with  nitric  oxide  (  N  O2  ),  should,  under  the  circumstances  occur- 
ring in  the  vitriol  chambers,  be  able  to  decompose  it.  Experiments 
were  immediately  instituted  to  ascertain  the  truth,  and  thej  led  to  the 
knowledge  of  the  fact  that  a  chemical  compound  of  nitrogen  and  oxy- 
gen was  escaping,  and  not  free  nitrogen.  What  particular  compound 
of  nitrogen  and  oxygen  it  is  has  not  been  ascertained,  as  the  fact  of 
its  being  a  chemical  compound  was  sufficient  for  the  purpose  intended, 
viz :  of  applying  this  waste  product  for  the  manufacture  of  ammonia. 

At  the  commencement  of  the  year  1866,  I  transferred  a  portion  of 
the  gases  escaping  from  a  vitriol  chamber  to  my  own  laboratory,  and 
there  and  then  succeeded  in  converting  them  into  ammonia. 

This  was  an  important  step,  but  I  did  not  feel  satisfied  until  I  had 
tried  the  process  on  the  large  scale ;  therefore,  in  November  in  the 
same  year,  an  arrangement  was  entered  into  for  this  purpose  with 
Messrs.  Lewis  and  Pollard,  of  the  Pontardawe  Vitriol  Works,  whose 
kind  assistance  in  the  matter  I  take  this  opportunity  of  acknow- 
ledging. 

The  apparatus  fitted  up  was  of  the  following  description : — A  fur- 
nace was  built  above  the  exit  tube  of  one  of  their  vitriol  chambers, 
and  a  brick  gas  retort,  about  14  inches  in  diameter,  8  feet  long,  and 
open  at  both  ends,  was  passed  through  its  whole  length.  This  retort 
was  filled  with  charcoal,  and  kept  at  a  red  heat ;  the  exit  tube  of  the 
chamber,  and  a  steam  jet  to  supply  the  hydrogen,  were  attached  to 
one  end,  whilst  to  the  other  end  was  fixed  an  upright  leaden  cylinder 
filled  with  coke,  and  moistened  with  diluted  sulphuric  acid.  On  pass- 
ing the  waste  gases  and  steam  through  the  retort  containing  red  hot 
charcoal,  both  were  decomposed,  the  oxygen  of  each  uniting  with  the 
charcoal  to  form  carbonic  acid  (  C  O2  );  the  nitrogen  and  hydrogen 
combining  to  form  ammonia  (  N  H4  0,  or,  without  water,  N  H3  ) ;  then 
together,  probably  forming  carbonate  of  ammonia  ( N  H4  Oi  C  O2  ), 
which  was  again  decomposed  by  the  diluted  sulphuric  acid,  the  sulphate 
of  ammonia  being  found  remaining  in  solution.  This  solution  was  then 
evaporated,  and  in  July,  1857,  I  first  had  the  pleasure  of  obtaining 
any  quantity  of  crystals  of  sulphate  of  ammonia,  by  this  process,  from 
a  vitriol  chamber  in  actual  work. 

It  was  the  intention  at  that  time  to  have  secured  the  invention  by 
patent,  and  therefore,  when  the  above  comparatively  rough  result  had 
been  obtained,  the  further  prosecution  of  the  experiments  to  ascertain 
yield,  &c.,  was  not  proceeded  with,  lest  the  process  should  become 
public.  Several  circumstances  have  since  prevented  their  renewal.  I 
therefore  merely  wish  to  oifer  the  process  as  it  is  to  those  interested 
in  the  matter,  hoping  some  one  else  may  apply  it  more  profitably  than 
I  have,  and  feeling  sure  that — as  there  seems  no  reason  why  it  shoold 
not  be  Buccessfiilly  carried  out — it  will  be  the  means  of  advancing  the 
**art8,  manufactures,  and  commerce"  of  this  country,  by  increasing 
the  supply  of  one  of  our  most  valuable  fertilizers. 

Perhaps  it  may  be  thought  that  the  process  is  only  adapted  to  such 
gases  as  escape  directly  from  the  chamber,  and  that,  if  any  of  the  late 
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improvements  as  coke  cylinders,  &c.,  be  used  it  cannot  be  applied;  but 
provided  the  assertion  be  correct  that  sulphurous  acid  is  incapable  of 
reducing  compounds  of  nitrogen  and  oxygen  to  their  elementary  state, 
then  the  process  will  be  available  after  all  these  improvements  have 
been  carried  out,  and  not  only  to  the  waste  gases,  but  also,  by  a  slight 
modification,  to  any  nitrogen  compounds  that  may  have  been  absorbed 
by  the  dilute  sulphuric  acid,  and  be  given  off  in  its  evaporation,  so  that 
really  a  very  minute  portion  only  of  the  nitrogen  contained  in  the  ni- 
trate of  soda  need  be  lost. 

With  regard  to  the  quantity  obtainable  by  these  means.  I  have  not 
as  yet  been  able  to  ascertain  with  certainty  the  amount  of  nitrate  of 
soda  imported,  but,  as  already  stated,  it  appears  probable  that  about 
half  of  the  whole  quantity  arriving  in  this  country  is  used  in  the  manu- 
facture of  oil  of  vitriol,  or  sulphuric  acid.  Now,  every  thousand  tons 
of  this  cubic  nitre,  allowing  10  per  cent,  for  impurities,  would,  if  the 
whole  of  its  nitrogen  were  converted  into  chloride  of  ammonia  (N  H4  0), 
yield  about  565  tons  of  this  substance,  which,  at  <£30  per  ton,  would 
be  worth  nearly  <£17,000,  and  there  are,  doubtless,  many  thousands 
of  tons  of  nitrate  of  soda  used  by  the  vitriol  makers  of  this  country. 
Although  these  figures  give,  of  course,  no  approximation  to  the 
practical  yield  likely  to  be  afforded  by  this  process,  yet  they  enable 
lis  to  form  a  very  good  idea  of  the  enormous  amount  of  valuable  ma- 
terial daily  wasted.  The  process  suggested,  or  some  modification  of 
it,  may  render  this  waste  unnecessary,  and  thus  save  the  pocket  of  the 
manufacturer,  and,  at  the  same  time,  benefit  the  public. 


A  new  form  of  Barometer.    By  M.  db  Celles. 

This  consists  of  two  tubes  united  at  right  angles.  The  vertical  branch 
being  closed  and  the  instrument  filled  as  usual.  The  horizontal  tube 
takes  the  place  of  the  cistern,  and  a  very  slight  diminution  in  the  ver- 
tical column  produces  a  great  change  in  the  length  of  the  horizontal 
one — which  is  of  much  less  diameter  than  the  other.  A  steel  index  in 
front  of  the  horizontal  column  will  serve  to  register. 

Acad.  Sciences  of  Paris. 


Water  in  LigJitJiouses.* 
Prof.  Faraday  writes  to  the  TimeSy  giving  some  useful  information 
as  to  the  purification  of  water  contaminated  with  chloride  of  lead  from 
salt  spray  resting  on  the  leads  of  lighthouses,  &c.,  whence  rain-water 
is  collected.  The  water  thus  contaminated  is  peculiar  in  this,  that  it 
does  not  lose  the  poisoning  substance  either  by  boiling  or  by  exposure 
to  air.  The  process  of  purification  is  exceedingly  simple,  for  if  some 
powdered  chalk  or  whiting  is  put  into  the  cistern  in  which  such  rain- 
water is  collected,  and  stirred  up  occasionally  after  rain,  the  water  may, 
with  the  greatest  facility,  be  obtained  in  a  perfectly  fit  state  for  all  cu- 
linary and  domestic  purposes.  The  Trinity-house  has  supplied  this  in- 
formation to  all  the  cases  needing  it  which  have  come  to  its  knowledge. 

*  From  the  Lond.  Builder,  No.  870. 
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Proceedings  of  the  Stated  3Ionthly  Meeting^  November  17, 1859. 

John  Agnew,  Vice-President,  in  the  chair. 

Isaac  B.  Garrigues,  Recording  Secretary. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Donations  to  the  Library  were  received  from  the  Statistical  Society, 
London ;  the  Catholic  University  of  Ireland,  Dublin ;  the  K.  K.  Geo- 
logischen  Reichsanstalt,  and  the  K.  K.  Geographischen  Gesellscbaft, 
Vienna,  Austria;  L.  A.  Huguet-Latour,  Esq.,  Montreal,  Canada;  the 
Providence  Athenaeum,  Providence,  Rhode  Island ;  and  Prof.  J.  Ait- 
kens  Meigs,  Philadelphia,  Pa. 

Donation  to  the  Cabinet  of  Models  and  Minerals  from  Prof.  John 
C.  Cresson,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the 
month  of  November,  was  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

Thirty-three  resignations  of  membership  in  the  Imstitiite  were  read 
and  accepted. 

Candidates  for  membership  in  the  Institute  (17)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (17)  were  duly  elected. 

George  M.  Alsop  exhibited  an  atmospheric  spring  for  railroad  cars, 
invented  by  him. 

The  principle  on  which  this  spring  was  constructed,  was  the  appli- 
cation of  a  suitable  fluid  to  surround  a  hermetically  sealed  air  bal(  of 
rubber,  inclosed  in  a  water-tight  chamber  or  vessel,  having  a  flexible 
cover  or  diaphragm  of  rubber  and  leather,  the  latter  being  tnoalded 
BO  as  to  allow  of  considerable  motion  without  being  strained.  The  ob- 
ject of  making  use  of  a  fluid  to  surround  the  air  vessel,  was  stated  to 
be  to  remedy  the  defect  in  the  construction  of  all  other  air  springs,  vix: 
the  gradual  escape  of  the  air,  which  the  inventor  thought  would  be  ac- 
complished by  his  arrangement,  as  the  fluid  would  form  the  medium 
through  which  the  pressure  exerted  upon  the  spring  would  act  upon 
the  air  in  the  air  vessel ;  and  as  the  pressure  within  and  outside  the 
ball  would  always  be  the  same,  there  would  be  no  tendency  in  the  air 
to  escape. 

Mr.  Joseph  Hoskin  exhibited  one  of  his  "  Sighted  Adjustable  Spirit 
Levels."  It  consists  of  a  brass  stock  of  box  shape,  planed  and  scraped 
truly.  One  end  has  a  sight  hole,  and  the  other  a  class  affixed,  across 
which  the  cross,  of  silk,  passes.  This  sight  is  intended  to  do  away  with 
the  necessity  of  using  straight  edges  or  lines  when  leveling  from  one 
object  to  another  over  an  intervening  space.  The  tubes  are  made  ad- 
justable by  screws,  and  all  of  the  usual  sort;  one  for  horizontal  and  the 
other  for  vertical  work.  The  apparatus  is  got  up  with  ease,  and  will, 
no  doubt,  exactly  suit  its  intended  purpose. 
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218. Burial  Cases, 

219. Furnace  for  Heating  Tire, 

220. Anchor  Tripper, 

22 1 . Filing  Saws,  • 

222. Artificial  Legs, 

223.  —^  Washing  Machines, 

224. Faucets,     . 

225.  —  Bedstead, 

226. Cooking  Range, 

227.  —  Governor  for  Steam  Engines, 

228. Lubricator, 

229. Lock, 

230. Railroad  Car  Brake, 

231. Journal  Boxes, 

232.  -— >  Harvesting  Machine, 

233. Quarrying  Stone,  dec, 

234. Water-cooler  for  S.  Engines, 

235. Fireman's  Ladder, 

236.  — —  Moulds  for  Steel  Castings, 

237. Soles  of  Boots  and  Shoes, 
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ImprOTement  ia  Fluid  Meaivrar, 
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Stoves, 
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— »  Excavating  Machines, 
— ~  Governors  for  Sugar  Mills, 
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331.  Improvement  in  Washing  Macbine, 

332. Springs  for  R.  R.  Cars,     • 

333. Steam-spading  Machine, 

334.  ...^  Woriiing  Railway  Brakes, 

335.  .^..^  Seeding  Machine, 
336 Steering  W  heel, 

337. Ladies  Collar  and  Cuffs, 

338 Water  Metre, 

339. Corrugating  Sheet  Metal, 

340. Chilling  Locomotive  Wheels,. 

341. Vulcanized  Rubber, 

342. Reefing  Sails, 

343. Slats  on  Sugar  Cane  Carrters, 

344.  _^  Kails  for  Street  Railroads, 

345. Elastid  Belting, 

346 Sharpen *g  Callu  of  Horse  Shoes, 

347. Leather  Hose,  • 

348. Raking  Hay, 

349. Corn  Harvesters, 

350. Stove  Polish  Mixer,  &c., 

851, Laying  Hemp  in  Making  Rope, 

352. Spring  Bed-bottom, 
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855.  ^-^-  Sewing  Machines, 

356. Governor  of  Steam  Engine, 

857. Register  for  Doors  of  R.  R.  Cars, 
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2. Making  Match  Splints, 

ADDITIONAL    IMPH0VBMBNT8* 

1.  Improvement  in  Seeding  Machines, 

2. •  Arithmometer, 

3. Dressing  Mill-stones, 

.  4. Packing  Wool,      . 

6. Corn  Shelter, 

BI-IBSUEB. 

1.  Improvement  in  Illuminating  Gas,     J 

2. Gas  Generators,     •  J 

3. Gas  Retorts,  •         ! 
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Enos  Stevens, 

Francis  and  John  Stock,    • 

Thomas  Stubblefield, 

James  A.  Taylor, 

George  O.  Taft,     . 
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Charles  Cox  James, 

Orlando  L.  Castle, 

Simon  W.  and  R.  M.  Draper, 

Charles  Carlisle,  • 

Wm.  Wells, 


N.  Aubin, 
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^"^  vWood  Screws,     . 

Printing  Presses,  • 
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—  Harvesters, 

Coffee-roasters,  . 

"^^^  i  Grain  and  Grass  Hanresters, 

•^ —  Washing  Machine, 

~"^  >  Grain  Harvesters, 

Backets  of  Paddle-wheels, 
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Franklin  Peale, 
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Tailors  Shears, 

Paper  Bags  and  Envelopes, 
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Grain  and  Grass  Harvesters, 
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For  Floor  Cloth, 
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Plates  Hot  Stoves, 
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Stoves,  « 

Cook  Stoves, 

Tea-pot, 

Mayt  1859. 
Improvement  in  manufac.  white  Lead, 
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Elevators, 

Door  Spring, 
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Fastening  for  Carriage  Curtains, 

Skate  Fastening, 

— ^  Sewing  Machines, 
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28.  Improvement  in  Ladies'  Hoop  Skirts, 

29. Hair  Crimper, 

30. Egg-beater, 

Sh Skates, 

32. Measuring  Faucets, 

33. Windlass, 

34. Steam  Boilers,  v 

35. Pumps, 

36. Grinding  Mills,  . 

37. Harvesting  Machine, 

38. Rotary  Engine, 

39. Propelling  Ploughs,  dec, 

40. Attaching  Harness  to  Thills, 

41. Vulcanizing  Caoutchouc, 

42. Cements,    .  • 

43. Wrench  for  Gas  Fitters, 

44. Adjustable  Pile-driver, 

45. Latch  Hinges, 

46. Cotton  Presses, 

47. Revolving  Fire  Arms, 

48.  -— ^  Cider  Mills, 

49. Mail  Bags, 

60. Punching  and  Stamping  Press, 

61. Corn  and  Cob  Cutter, 

52. Washing  Machine,  • 

53. Coffee  Roasters,     . 

54. Spinning  Flyers,   ' 

65.         ■  Harvesting  Machines, 

56. Rotary  Planing  Machines, 

57.  Portable  Horse  Powers, 

58, Cutting  Wooden  Moldings, 

59. Signals  for  Firemen, 

60. Water  Wheels, 

61.  — ^  Lamp  Shades,         • 

62. Metallic  Lathe,  • 

63. Harvesting  Machines, 

64. Machine  for  making  pearl  barley, 

65. Air  Engine, 

66. Amalgamator,  • 

67. Cements  for  Roofing, 

68. Mechanism  for  Signal  Whistles, 

69. Reed  Organs, 

70. Valves  for  Steam  Engines, 

7  i . C  ultivators, 

72. Sawing  Shingles, 

73. Separating  Stones,  dec, 

74. Sole-cutting  Machines,      • 

75. Straw  Cutters, 

76. Railroads  for  Streets, 

77. Brick  Machines,    . 

78. Skate  Fastening, 

79. Ships'  Stop  Blocks, 

80.  —  Corn  Planters, 

81. 

82. Paper  and  Paper  Pulp,     . 

83. Ploughs, 

84. Machines  for  Loading  Hay, 

85. Sowing  Fertilizers, 
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359. 

— —  Signal  Gong  or  Bell, 

Isaac  F.  Woodward, 

ik 

360. 

Clay  Pipes, 

Henry  Aregood  and  8.  Ustick, 

ib. 

361. 

Wrench, 

Henry  J.  Behrens, 

ib. 

863. 

Carpet  Sweeper, 

Wm.  G.  Budlong, 

. 

108 

363. 

Burglars'  Alarm,    . 

John  G.  Clark,       . 

ib. 

364. 

Cooking  by  Steam,            • 

H.  W.  HortOD, 

• 

ib. 

365. 

Hose  Coupling, 

N.  N.  McLeod,       . 

ib. 

366. 

Water-proof  Sole, 

John  W.  Smith, 

. 

ib. 

367. 

Splint  Broom, 

John  W.  Wheeler, 

ib. 

368. 

BooU  and  Shoes, 

Martin  and  D.  B.  Weeson, 

ib. 

369. 

Clamps  for  Sewing  Machines, 

Stephen  G.  Tyler, 

ib. 

370. 

George  M.  Alaop, 

ib. 

371. 

Seed  Planters, 

C.  F.  Anderson,     . 

ibw 

872. 

Straw  Cutters, 

Ensign  Baker, 

ib. 

873. 

—  Tobacco  Presses, 

John  A.  Bawsel,    • 

ib. 

874. 

Hoisting  Goods  in  Warchoiiaea,    Albert  Beileley, 

ib. 

875. 

— .  Freight  Cars, 

Jeseph  D.  Billings, 

109 

876. 

Wrench, 

John  W.  Brewster, 

ft. 

877. 

Punching  Metal, 

Jay  H.  Brown, 

ib. 

876. 

Gearing  of  Pumps, 

John  P.  Carr, 

ib. 

379. 

— ^  Stoves, 

Frederick  Bucher, 

ib. 

880. 

—  Joiners  Clamp, 

John  Clackson, 

ib. 

881. 

—^  Composition  for  Pencils, 

E.  P.  Clark, 

ib. 

882. 

Grinding  Saws, 

Wm.  Clemson, 

ib. 

883. 

Jacob  Closs,            • 

ib. 

384 

■         Corn  Crushers,       • 

T.  B.  Courscy, 

ib. 

885. 
886. 

Hydro-carbon  Vap.  Apparatus, 

;|  E.  Hall  Covell,       . 

ib. 

887. 

G.  F.  Decker, 

ib. 

888. 

Hand  Lever, 

Edward  J.  Durant, 

ib. 

889. 

Cultivators, 

Celestin  Eastburn, 

ib. 

890. 

Crushing  and  Mixing  Sugar, 

Fred.  Ebelin, 

ib. 

891. 

— -  Drying  Fibrous  8ubslancee, 

Jeremiah  Essex, 

ib. 

892. 

Looms  for  Weaving  Plaids, 

M.  A.  Furliush  and  George  Comp 

ton. 

ib. 

393. 

Washing  Machine, 

George  Geer, 

ib. 

394. 

Tanning  Leather, 

Jacob  Gove, 

, 

110 

895. 

Pins  for  Artificial  Teeth, 

John  Hassell,  Jr.,   • 

ib. 

896. 

Henry  Havell, 

, 

ib. 

887. 

Retorts  for  Distilling  Coal  OUs 

,    R.  W.  Hazlett  and  J.  H. 

Hobbe, 

ib. 

898. 

4f                                                 •<                                        U 

J.  E.  Holmes, 

• 

ib. 

399. 

Wheel  Jack  for  Carriagea, 

Henry  Hooton, 

iK 

400. 

Door  Latch, 

Msrk  Howland, 

, 

& 

401. 

R.  W.  Huston,       . 

ib. 

402. 

A.  B.  Irving, 

, 

ib. 

403. 

Distilling  Oil  from  Coal,  • 

Wm.  G.  W.  Jaeger, 

, 

ib. 

404. 

Transmitting  Motion, 

Mathaus  Kaefer,     . 

ib. 

405. 

Field  Rollers, 

George  Lindley,      . 

• 

ib. 
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406.  Improvement  in  Ghnra, 

407.  —  Suction  Hose, 

408. Connecting  Machinery, 

409.  —^  Water-tight  8ink, 

410. Couches  for  Railway  Cara, 

411. r  Time  Regietera, 

412. Harvesting  Machinea, 

413. Cultivators, 

414. :  Repeating  Fire  Arms, 

415.  ^—  Corrugated  Beams, 

416. Seasoning  Lumber, 

417. Brooms,     •  • 

418. Crosscut  Sawing  Machines, 

419 Churn,       . 

420. Chairs  for  Railways, 

421. Mills, 

422. Screw  Dies, 

423 C lover  HuUers, 

424 Nut  Cracker, 

426.  —  Re-sawing  Boards, 

426 .  Wagon  Brake,       . 

427 Stoves, 

428. Carpet  Fastener,    • 

429. Belting,      . 

430. Cordage  Machinery, 

431 Aile-box  for  Railroad  Cars, 

432.  — -..  Condensing  Steam  Engines, 

433 Wrenches, 

434.  ^—  Seeding  Machines, 

436 Corn  Mills, 

436. Tailors  Pressing  Machine, 

437 Bee-hives, 

488. Boring  Machine,    . 

439, Gas  Regulators, 

440. Supporting  Window  Sash, 

441. Cotton  and  Hay  Presses,  . 

442. Musquito  Bar, 

448. SeaU  for  Railroad  Cars, 

444. Self-acting  Presses, 

445. Upholstery  Springs, 

446. ^  Measuring  Cloth,  • 

447. Coffee  Pots, 

448. Refrigerators, 

449. Dry  Gas  Metres, 

450.  ^—  Hemp  Brake, 

451. Cutting  India  Rubber.      . 

452.  —^  Grinding  Mills, 

453. Sofa  Bedstead, 

454 Mill  Drivers, 

455. Heels  of  Boots  and  Shoes, 

BZTB5BI0N8. 

1.  Improvement  in  Ginning  Cotton,  6l 

2. Printing  Presses, 

3. Stoves, 

4. India  Rubber  Fabrics, 

ADDITIONAL  IMPaOYElCJBlfTB. 

1.  Improvement  in  Journals  of  R.  R.  Cars,  Wmi  Baker, 

2. Mangles,    . 

8. Ventilating  B*  R.  Cars, 

4.  —  Ore-crushing  Machine,     . 

5.  -— T-  Cooking  Stoves,    . 

6. Bow  Whiffle-treee, 

7. Evaporating  Saccharine  Juices, 


W.  H.  McClintock, 

no 

Charles  McBurney, 

ib. 

Tindal  A.  Madison, 

ib. 

Thomas  J.  Mayall, 

ib. 

Thomas  £.  McNeill, 

Ill 

Robert  McKenna, 

ib. 

John  Macpherson,  . 

ib. 

R.  M.  Melton, 

ib. 

J.  R.  Mock, 

ib. 

Richard  Montgomery, 

ib. 

M.  R.  Moore, 

ib. 

D.  J.  Owen, 

ib. 

G.  W.  Parker,        . 

Ib. 

J.  R.  Parker, 

ib. 

J.  F.  Peabody, 

ib. 

A.  E.  Piikey, 

ib. 

A.  P.  Pitkin, 

ib. 

Christian  Reif, 

ib. 

Ezra  Ripley, 

ib. 

A.  C.  Ross, 

ib. 

Joseph  Rosencrans, 

ib. 

George  H.  Russell, 

ib. 

A.  M.  Smith. 

ib. 

Charies  E.  Smith, 

112 

George  Stephenson, 

ib. 

Levi  Stevens, 

ib. 

John  Sutton, 

ib. 

George  C.  Taft, 

ib. 

T.  H.  Tatlow,Jr.,  . 

ib. 

J.  W.  Taylor, 

ib. 

J.  W.  Thorp. 

ib. 

8.  H.  Walker, 

ib. 

John  Waugh, 

ib. 

D.  Wheeler  and  Isaac  Little, 

ib. 

E.  D.  Williams,     . 

ib. 

Samson  Wolff, 

ib. 

Thomas  S.  Williams, 

ib. 

Theodore  T.  Woodru^      . 

ib. 

Lester  L.  Bond,      . 

113 

G.  A.  and  S.  W.  Young,   . 

ib. 

John  W.  Drummond, 

ib. 

D.  G.  Fletcher. 

.  >»>• 

Wm.  H.  Laielloi    . 

•  ib. 

Hugh  Logue, 

ib. 

Henry  F.  Mann,     . 

ib. 

Henry  Meeser, 

ib. 

A.  Orvis, 

ib. 

Wm.  H.  Tendler. 

ib. 

Ferdinand  Walters, 

ib. 

Alfred  B.  Wilton, 

ib. 

Stephen  R.  Parkhurst, 

113 

Richard  M.  Hoe, 

ib. 

F.  L.  Hedenburg,   • 

ib. 

Nelson  Goodyear, 

114 

Wm:  Baker, 

114 

D.  Gumming,  Jr., 

ib. 

D.  H.  Fox,  and  John  Fink, 

ib. 

Samuel  F.  Hodge, 

ib. 

Samuel  B.  Spaulding,               «    . 

ib. 

Freedom  Monroe, 

ib. 

Lyman  P.  Harris,  . 

ib. 
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I. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
H. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 


SI-ItRUIt. 

Improvement  in  Oat  Bnmertp 

Knitting  Machines, 

Shuttles  for  Weaving  Cloth, 

Backs  of  Car  Seats  to  L^nnges, 

Distilling  Oils  from  Coal, 

Coffee  PoU, 

— *-  Mowing  6l  Reaping  Machines, 

"^^^  >  Grain  Separators,  . 


:j 


Oval  Picture  Frames, 
Grain  Separators, 


John  R.  O'Neil, 
Nelson  P.  Aiken, 
James  Baldwin, 
Henry  B.  Myer, 
John  Nicholson, 
Wm.  H.  Elliot, 
J.  W.  MuUey, 

John  R.  Moffit, 

Wm.  Gardner. 
John  R.  Moffit, 


» Grain  and  Grass  Harvesters,      C.  Aultman  &  Co^ 


— ^  India  Rubber  Goods, 

—  Raising  Water, 

—  Inkstands, 

—  Cracker  Machine, 

Creasing  A  Blacking  Leather, 

Plates  for  Tops  of  Stoves, 

Grinding  and  Polishing  KniveSf 

Gas  Lamps, 

DB8I0V8. 


1.  For  Burial  Case, 

2. Spoon  and  Fork  Handles, 

3.  ^—  Stoves, 

4. Watch  Guards, 

5. Stove  Plate. 

6. Stoves, 

7. Sepulchral  Monuments, 

•     June,  1859. 

1.  Improvement  in  Oil  Cloths, 

2.  —  Breakwater, 

3.  — —  Washing  Machine, 
4» Raising  Water, 

5.  ^-^-  Revolving  Fire  Arms, 

6. Bridle  Bits, 

7. Chimney  Cowl,      . 

8. Sawing  Shingles, 

9. "  Compositions  for  Bricks, 

10. Tanning,   . 

1 1. Billiard  Tables,      . 

12. Burring  Wool,  &Cn 

13.  I  Corn  Huskers, 

14.  —  Jointing  Shingles, 

1 5.  ^-^-  Knitting  Machines, 

10, Shade  for  BiUiaid  Table, 

17. Rakes, 

18.  ^—  Lock, 

19. Chain  Pump, 

20.  '—^  Railroad  Chairs, 

21. HydranU, 

22. »  Horse  Power  Machine,     . 

28. Opening  Old  Rope, 

24. Starting  Railroad  Cars,     . 

26.  -^—  Legs  for  Pianos,    . 


Horace  R.  Day,      . 

Wm.  T.  Barnes, 

Thomas  Robjohn, 

John  McCullum, 

Adolph  Stempel,    • 

David  Stuart  and  R  chard  Peterson, 

James  Dodge, 

George  H.  Bechiel, 

John  McMnrthry, 

Wm.  H.  Lewis, 

Sherman  8.  Jewttt  &  Francis  H.  Root, 

George  Blanchard, 

J.  W.  iMe, 

David  Hathaway, 

Richard  Barry, 


James  Albro, 

D.  Hillen  Armoar, 

D.  S.  Ayres, 

J.  A.  Ayres, 

Thomas  Bailey, 

J.  B.  Baker, 

Henry  Bedlow, 

N.  Boardman, 

Decius  W.  Clark, 

J .  Brainard  and  W.  H.  Burridge, 

John  M.  Brunawick, 

F.  A.  Calvert  and  C.  G.  Sargent, 

J.  C.  Clapp, 

S.  C  Coffin,  . 

Enoch  Colvin, 

David  Conlan, 

Thomas  Crane, 

Thomas  Dougherty, 

Daniel  Du  Prtf 

Wm.  B.  Dunning, 

James  Pay, 

Wm.  Field, 

Archibald  Ford, 

Geor^  P.  Frick.    . 

F.  and  C.  GeUn, 
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M.  Improvement  in  Boxee  for  Stages,  dec.,  T.  W.  Gibboni, 


87.  — -  Safety  Cage  for  Coal  Shafte, 
38.  —  Cleaning  Spinning  Mulea, 

39 Wind  WhcelB, 

30. Rocking  Carriage, 

81. Paddle-wheel, 

32.  —  Rotating  Dumping  Car, 

33. Mattress, 

34.  —  Harrows, 

35. Moving  Iron  at  the  Rolls, 

36. Working  Butter, 

87. Loom  Temples, 

38. Construction  of  Prisons, 

39 Knitted  Fabrics, 

40.  — •  Saw  Filing  Machine, 

41. Sawing  Circular  Bevels, 

42. Bung  Cutter. 

43. Revolving  Fire  Arms, 

44.  — — •  Vent  of  Cannons,  &c, 

46. Compound  Railroad  Axles, 

46.  — p—  Furnace  Grate  Bars, 

47. Shoe  Sole, 

48. Harvesting  Machines, 

49.  — ~-  Burnishing  Mouldings, 

50. Finishing  Bricks, 

61. India  Rubber  Blankets, 

68.  —  Rotary  Harrows, 

68. Sewing  Machines, 

64. Truss  for  Bridges,  A^c, 

55,  _  Drying  Glue, 

56. Steam  Boilers, 

67.  —  Stereoscopic  Pictures, 
58.  —  Drying  Paper, 

59. Violins, 

60. Strap  Hinges, 

61. Dust-pan, 

63. Furnaces  and  Stoves, 

63. Spring  Bedstead  Bottom, 

64.  —^  Grinding  Mills, 
65. '         Bench  Planes, 

66.  ^— -  Switching  off  Railroad  Cars, 

67.  •^—  Raising  Water, 

68.  —  Dog  Power, 

69.  ^— -  Cheese-cutters, 

70.  —-^  Rocking  Cradle 
7U  —  Printing  Bank  Notes, 

72.  —  Bee-hives, 

73.  — —  Bcick  Machine, 

74.  -^—  Finishing  Leather, 

75.  -^  Omnibus  Register, 

76. Lock  Attachment, 

77.  — —  Washing  Machine, 

78. Cultivators, 

79. Burglars'  Alarm  Pistol, 

80*  — —  Tempering  Clay, 

81. Steering  Apparatus, 

82. Stoves, 

83.  —  Apparatus  for  Heating  Water, 

84. '         Shoe-knives, 

9fi,  — ^  Spirit  Gas  Bamen, 

86.  —  Photographic  Cameras, 

87.  —  Power  Printing  Presses, 
V«b.  XXXVIII.— Thibd  8nuB«— No* 


D.  Glover, 

Robert  Greaves, 

W.  L.  Gregory,  ', 

A.  C.  and  W.  R.  Griswold, 

John  W.  Harris, 

Wm.  A.  Hawkes, 

Henry  W.  Henley, 

J.  Herald  and  C.  B.  Tompkins, 

Charles  Hewitt, 

Gideon  Hotchkiss, 

Wm.  H.  Howard, 

Enoch  Jacobs, 

J.  K.  and  £.  £.  Kilboum, 

T.  E.  King, 

John  Lemman, 

Josiah  Klrby, 

>  Alexander  LeMat, 

H.  J.  Lcmbaert, 
Warren  8.  Low, 
Wm.  J.  Lyman, 
H.  H.  Luther, 
Robert  Marcher, 
W.  8.  Mayo. 
Charles  McBumey, 
J.  W.  McLean, 
James  8.  Moody, 
Samuel  J.  Reeves, 
M.  Newbauer  and  P.  Adelman, 
William  Oldman, 
Stuart  Perry, 
Edward  L,  Perkins, 
John  Pfaff, 

Samuel  M.  Richardson, 
J.  Hall  Rohrman, 
Charles  B.  Sawyer, 
George  Schott  and  John  London, 
.Joseph  Sedgebeer, 
Charles  W.  Seely  and  Ben).  F.  Locke, 
M.  Semple, 
Peter  Sbank, 
Dexter  C.  Slater, 
DeWitt  Stevens, 
W.  D.  Tewksbury, 
Alfred  Ticbenor, 
Ruggles  S.  Torrey, 
William  S.  Watson, 
T.  F.  Weston, 
Robert  P.  White, 
John  M.  Wilson, 
Samuel  Wis  wall, 
John  Young, 
John  G.  Clark, 
J.  D.  Custer, 
William  Goodsoe, 
C.  Harris  and  Paul  W.  Zoiner, 
George  L.  Ingersoll, 
Ira  Merrittf  • 

Charles  MUler, 

Felix  Miller  and  Alois  Wirsching, 
Jedediah  Morse,     '. 
6.— 'DioiMBn,  1869« 
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88.  Improrement  in  Catting  Comb  Teeth, 

89. Oacillating  into  Circular  Motion, 

90. "  Hooks  for  Vest  Chaint,    . 

91. Moulds  for  Pressing  Glass, 

92. Plug  Bedstead  Fastening, 

93,  ^.^  Washing  Machine, 

94.  .^— '  Printing  Addresses,  Ac, 

9.5.  —  Measuring  Pressure  of  Fluids, 

96. Strength  of  Watch  Springs, 

97. Churn,       . 

98.  — ^  Ore  Separator, 

99.  — '•  Marhie  Hand  Propeilers, 
100. Valve, 

101. Reefing  Sails, 

102. Projectile  for  Killing  Whales» 

103.  —  Self-priming  Locks, 

104.  — ~  Capping  of  Fence  Posts, 

105. Fastening  Letters,  • 

106. Fly-trap, 

107. Sugar  Cane  Press, 

108. Manufacturing  Paper, 

109.  —  Looms, 

110. Drain  Tile  Machines, 

111.  "—  Horse  Bracket,  • 

112. MUkCans, 

113.  ^—Ploughs,     .  % 

114.  — ^LocomotiTO  Enginen, 

115.  —  Switches  on  Railroads,     • 

116.  •^—  Dressing  Mill-stones, 

117.  — —  Machines  for  Making  Haj, 
118. Ventilators, 

119 Rotary  Engines,    . 

120.  — ^ —  Horse  Rakes, 

121.  -^—  Omnibus  Register, 

122. Sowing  Machines, 

123. Tuning  Key-board, 

124. Wood  Screws, 

125.  — ^  Breech-Ioadiug  Fire  Arms, 

126. Sewing  Machines,  • 

127.  -^  Musical  Instruments, 

128. Cultivators,  • 

129.  -— ^  Lamps, 

130. «—  Hanging  Carriage  Bodiofl, 

131.  ..^-.  Vulcanizing  Caoutchouc, 

132.  -^—  Steam  Pressure  Regulators, 

133.  •— —  Securing  Clevis  to  Ploughs, 

184. Keys,  dtc.,  for  Piano-fortes, 

135, Clip  for  Carriage  Thill.    . 

136.  —  Speeder  and  Stretcher  Flyers, 

137. Ventilating  Com  Houses, 

138. Saw-set,     . 

139. Sheet  Metal  Coffins, 

140.  — -»  Seeding  Machines,  • 

141. Binding  Grain  in  Bundles, 

142.  ^—  Construction  of  Sled  Rnnuen, 

143.  — >  Seeding  Machines,  • 

144.  — —  Breecb-loading.  Fire  Anaa, 

145.  — ^  Running  Gear  of  Sleds, 

146. Stop-cock,  , 

147. Whiffletree  Hooks, 

148. Cultivators,  ; 

149.  — «-  Seeding  Machines, 


WUliam  Noyes,  Jr., 

1» 

Louis  Planer, 

ib. 

Anthony  Wallach, 

ib. 

Thomas  Shaw,       • 

ib. 

Jacob  J.  Smith, 

ih. 

Pleasant  Armstrong, 

167 

John  A.  Barrington, 

ib. 

Victor  Beaumont, 

ibu 

J.  M.  Bottum, 

ib. 

P.  8.  Devlan, 

ib. 

William  0.  Bourne, 

ib. 

E.  C.  Brackett, 

ih. 

William  Bramwell, 

ib. 

Joseph  Francis  Brouard, 

ib. 

Robert  Brown, 

ib. 

J.  S.  Butterfield  and  Simeon  Maiahall,     ib. 

R.  S.  Cadwell, 

ib. 

Thomas  Champion  A;  Thomas  Motley,  158 

I.  S.  Clough  and  8.  R.  Burrell,                 ib. 

Thomas  Crame,      • 

ib. 

8.  8.  Crocker  and  Geoige  E.  Mazshall,     ib. 

Charles  Crossley,    . 

ib. 

Jones  Daines, 

ib. 

T.  B.  Davis, 

ib. 

E.  R.  Denniston, 

ib. 

Eli  Moore, 

ib. 

C.  H.  Eisenbrandt, 

ib. 

Charles  Foster,      • 

ib. 

H.  B.  Gill, 

ib. 

T.  I.  Goff, 

ib. 

G.  D.  Greenleaf, 

ik 

Deiter  D.  Hardy, 

ik 

Henry  Hersh, 

ib. 

H.  C.  Howell, 

iU 

Solon  P.  Hubbell, 

ib. 

Richard  Humphreys, 

159 

Henry  L.  Kendall, 

ib. 

Daniel  Leavitt, 

ib. 

James  8.  McCurdy, 

ib. 

H.  T.  Merrill, 

ib. 

Aiel  Smith, 

ib. 

Rufus  8.  Merrill, 

ib. 

Leman  C.  Miner, 

ib. 

Dubois  D.  Parmelea, 

ib. 

A.  P.  Pitkin, 

ib. 

R.  B.  Pringle, 

ib. 

Joseph  Hoffacker  and  Jowph  Richards,    ib. 

Daniel  J.  Riker, 

160 

John  N.  Sawtell, 

lb. 

Noah  Seiu, 

ab. 

Alexander  Shoemaker, 

ib. 

Isaac  C.  Shuler, 

ib. 

Andrew  Simmons 

ib. 

James  D.  Osburn, 

ib. 

John  M.  Spooner, 

ib. 

Enos  Stimson, 

ib. 

Wm.  Mount  Storm, 

ib. 

R.  Sutton, 

ib. 

Isaac  C.  Tate, 

ib. 

Lewis  C.  Terry, 

ib. 

Joseph  Thirlwell, 

161 

Franklin  Veal, 

ih. 

Digitized  by  VjOOQIC 


Index. 


150.  Improvement  in  R.  R.  Car  Couplingf, 
161 RockDrilU, 

162.  —  Car  Coaplinge, 

163. Grain-hulling  Machine, 

154.  f Grain  Bina,  • 

165. Shaping  Backs  of  Books, 

156. Catting  India  Rub.  into  Threadsi 

167 Boring  Blind  Stilea,  , 

158. Trip-hammers, 

169. Cementing  Iron,  • 

1 60. Spinning  Tops, 

16 !• Seeding  Machines,  • 

162 Rolling  Metal  for  Jewelry, 

163.  ^—  Alarm  Clocks, 

164.  — ^  Coirn  Harvesters, 

166 Water-wheels, 

166 RaUroad  Cars, 

167. Movable  Parts  of  Fire  Arms 

168.        '  Gauging  Casks, 

169. Slide  Valves  for  8.  Engines, 

170 Sugar  Mills, 

171.  ^—  Double  Seaming  Machine, 

172 Boiler, 

173 Railway  Chairs, 

174. i  Sugar  Mills, 

176,  —  Shingle  Machine, 

176. Straw  Cutters, 

177 Hulling  Clover, 

178.  —^  Recip*g  into  Circular  Motion, 

179. Cheese  Presses, 

180. Sash  Fastener, 

181 Handles  to  Tin  Pails,       . 

182. Com  Planters, 

183. Roll  for  Forming  Tires, 

184. '•  Distilling  Coal  Oils, 

185. Sewing  Machines, 

186.  —  Heating  Buildings, 

187. Tanning, 
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199 Sled  Brake, 
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202. Wind-mills, 

203. Grinding  Mills, 
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Improyement  in  Hanretting  Beans, 
Fire-backs  for  StoTes,  dec, 

—  Cuhiyators, 
— -  Cutting  Sugar  Cane, 

—  Paper  Pulp, 
'  Sowing  Fertilizers, 

— — >  Power  Looms, 

Filler, 

Cider  Presses, 

—  Washing  Windows, 
-— -  Cooking  Ranges, 
— ft-  Door  Frames  for  Furnaces, 

Boot  and  Shoe  Soles, 

Harvesting  Machines, 

Water-wheel, 
— —  Measuring  Faucets, 

—  Jointing  Staves, 
Cultivators, 

'  Panoramic  Clocks, 

Combined  Case  for  Pen,  &c, 

Clothes  Pins, 

Turning  Leaves  of  Books,  &c., 

Digging  Potatoes, 

—  Manufacture  of  Gas, 
— —  Cultivators, 

Screw  Propeller, 

-^  Fluid  Lamps, 

Gas  RetorU, 

Railroad  Car  SeaU. 

Body  Bolsters  for  Railroad  Cars, 

—  Opening  dt  Clos'g  Farm  Gates, 
— —  Cultivators, 
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273.  Improvement  in  Purifying  Oas, 

S74. Basev  for  Artificial  Teeth, 

375. Coloring  Artificial  Teeth, 

376. Connecting  Boards  for  Roofii, 

277. Furnaces, 

378. Cartridges, 

279.  —  Harvesting  Machines, 

280.  — ^  Grain  Cradles, 

281. Gas  Purifiers, 

282.  ^—  Reciprocating  Propeller,  • 

283. Let-off  Motion  for  Looms, 

284.  —  Rotary  Harrows, 
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1288. Alcohofneters, 

287. Making  Upholstery  Springs, 

288 Ship's  Capstans, 

289. Stoves, 

290.  -^—  Apparatus  for  Tanning, 

291. Condensing  Coal  Oils,      . 
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294. Cross-cut  Sawing  Machine, 
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935.  Improyement  in  Grain  Separmtont  Austin  FotUr, 

339. Oiling  Cylinder*  of  8.  Engines,  C.  A.  Btebbens,      « 

iXTBirSIOR. 

1.  ImproYement  in  Raising  dec. Weights,  Ephraim  Monisy 

▲DDITIONJlL  IMPaOVEMBNTS. 

ImproYement  in  Chairs,  Sofas,  6te^  Charles  Robinson, 

— — -  Railroad  Car  Springs,       •  A.  B.  Davis, 


1. 
2. 

1. 

8. 

3. 

4. 

5. 

6. 

7. 

S. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Improvement  in  Cotton  Gins, 

Fastening  Centre  Bits,     • 

Water^backs  for  Ranges, 

Bridges,  • 

— -  Governors  for  Steam  Engines, 
Veneers,    . 

\  t  Reaping  Machines, 


>  Grinding  Paper  Pulp,    • 

— '-^  Brick  Machinea,     . 

Manufacturing  Wire  Grating, 

Washing  Machines, 

Finishing  Brush  Handles, 

Valves  for  Dry  Gas  Metres, 

Ice  Cream  Freezers, 


David  G.  Olmstead, 
Abel  W.  Streeler, 
James  In^am,       • 
D.  C.  McCallum, 
Charles  T.  Porter, 
John  A.  Jackson, 

Obed  Hussy, 

Joseph  Kingsland,  Jr^ 

Joseph  W.  Jayne, 

Henry  Jenkins, 

Miner  Van  Auken, 

John  Ames,  assignee  of  T.  Mitchell, 

C.  C.  Lloyd  ass'd  to  Hopper  A  Gnts» 

H.  B.  Masser, 


DBSlQirS. 

1.  For  Sewing  Machines,  ^ 

2. Cook  Stove, 

9. Stove  Plates, 

4. 

5. Sheet  Iron  Stoves,  • 

6* Arms  of  Sewing  Machines, 

7. Match  Boxes, 

July,  1859. 

1.  Improvement  in  Furniture  Caster, 

2. Water-wheel,  • 

3.  —  Cotton  Harvesters, 

4. Hook  for  Whiffle-trees,    • 

5, Wind  Engine,  • 

6.         '  Washing  Machine, 

7. Harvesting  Machine, 

8. Reducing  Wood,  dLC, 

9. Webbing  Thread, 

10. VJ^rought  Nail  Machine,  . 

11. Ploughs, 

12. Steam  Engines,  • 

13.  — ^  Opening  i  Clo8*g  Farm  Gates, 

14.  ^—  Water-proof  Paints, 

16» Mills  for  Crushing  Cane, 

16. Lamps, 

17. Carriage  Wheels, 

18.  ^—  Cut-off  6ear  for  Steam  Engines, 

19. Cutting  Ends  of  BUltard  Cvea, 

20. Printing  Press,      • 

21. Paddle-wheel, 

22. Corn  Hosker, 

23. Sewing  Machines,  • 

24.        ■  Abdominal  Supporters, 

26.  —  Horse  Rakes, 

26.  —^  Door  Fastening,  • 
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Improvement  in  Boring, 

^-  8tove8» 
Sheet  Metal  Coffins, 

—  Batter  Cooler, 

— ^  Heating  Steam  Boilers,    • 

—  Automatic  Fan,    • 

Railroad  Chairs,  • 

Manufacturing  Wadding, 

—  Mowing  Machines,  • 
— —  Turning  Ovals,      . 

Horseshoe,  • 

Cultivators, 

Horse  Rakes, 

Vault  Doors,  Ac, 

Door-knob  Bolt, 

Trunks, 

Buckles,    . 

^—  Rotary  Pumps, 

-— ^  Railroad  Car  Couplings, 

—  Planting  Cotton  Seed,      • 

Elastic  Friction  Roller, 

Pin-sticking  Machine,      • 

— r-  Hand  Printing  Presses, 
Flour-bolts, 

Clover-hullers,  • 

Manufacture  of  Hoes, 

Piano  Hammers,  • 

Setting  Gas  Metres, 
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Andrew  Paterson, 

John  Percival, 

Albert  Potts, 


-  Exhaust  in  Locomotive  Engines,  Thomas  B.  Quigley, 


*— «  Punching  Stereotype  Plates, 

—  Oscillating  Engines, 
—^  Elastio  Railroad  Frogs, 

Surfaces  of  Articles  of  Iron, 

Revolving  Fire  Arms, 

—  Ironing-pan  for  Ranges, 


Mansfield, 


D.  B.  Ray, 

John  A.  Reed, 

G.  P.  Sanburn  and  W. 

Thaddeus  Selleck, 

H.  Smith  and  D.  B.  Wesson, 

James  Spear, 


-  Picker-motion  for  Power  Looms,  Wm.  Steams, 


Scales  for  Weighing, 

Gas  Retorts, 

Photographic  Cameras,    • 

Cotton  and  Hay  Presses, 

Chum, 

Mercurial  Barometers,      • 

Bagasse  Furnaces, 

Head-block  for  Saw-mills, 

Spring-snap  for  Bridle-reinSf 

Cast  Iron  Tires  for  R  R  Wheels,  Levi  B.  Tyng, 

Pr^peUingLocomotive  Engines,  J  ^^  ^  y^^j.^^ 


Joseph  W.  Strange, 
Wm.  Strattun^ 
John  Stock, 
Elam  Stockbridge, 
Josiah  Stubbs, 
Guiseppe  Tagliabne, 
Louis  Tregre, 
Jacob  W.  Truoz,    . 
Marianus  X.  Tschos, 


Spinning  Machines, 

Boring  Post-holes  in  the  Earth, 

Corn  Plsnters, 

Machine  and  Animal  Cards, 

Alarm  Attachment  for  Tills, 

Churn,  • 

Corn  Planters, 

Boring,  dtc,  Blind  Stiles, 

Corrugating  Sheet  Metal, 

— ^—  Self-acting  Spinning  Moles, 
-^—  Corrugated  Fabrics, 

Gauge  Cocks  for  Steam  Boilers,  F.  W.  Bacon, 

— -  Vulcanized  Rubber  Car  Springs,  H.  W.  Beins, 
Ironing  .Table  and  clothes  dryer»  B.  Culver, 


Joseph  W.  Wattles, 
John  S.  Wertz, 
J.  W.  West, 
Wm.  Wheeler, 

E.  B.  White. 

Loren  J..  Wicks,  • 

Henry  Wiley, 
Leonard  Worcester, 
W.  E.  Worthen  and  H.  B.  Renwick, 
John  Wright, 

F.  Baare  and  J.  G.  CaweUy, 
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ib. 
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ih. 
ib. 
ib. 
ib. 
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ib. 
ib. 
ib. 
ib. 
ib. 
179 
ib. 
ib. 

lb. 

ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
160 
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90. 

91. 

92. 

93. 

94. 

95. 

96. 

97. 

98. 

99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
HI. 
113. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
121. 
123. 
123. 
124. 
126. 
126. 
127. 
128. 
129. 
130. 
131. 
133. 
133. 
134. 
135. 
136. 
137. 
188. 
139. 
140. 
141. 
142. 
148. 
144. 
146. 
146. 
147. 
148. 
149. 
160. 


ImproTement  in  Vulcanhtng  Rubber,  A.  K.  Eaton, 

Railroad  firakea,  .  O.  F.  Fuller, 

Sugar  Mills,  .  J.  R.  Galea, 

Butter-worker,       •  Joseph  Jones, 

Manufacturing  Baskets,    •  Lansing  Marble,    • 

Harvesters,  .  Lewis  and  Jacob  Miller,    • 

Moulding  beads  on  hollow  ware,  Charles  Neale,    ^  . 

Hawse  Pipe  for  Ships,      •  A.S.Phillips, 

^—  Corn  Planters,       .  Peter  Plater, 

Threshing  Machines,        •  John  I.  RoUow,  • 

Pointing  Nails  and  Spikes,  Wm.  Spink, 

Washing  and  amalgamat'g  gold,  George  C.  Wheeler, 

Cat-off  Va We  of  Steam  Engines,  W.  W.  W.  Wood  and  H.  Howson, 


Piles  for  Wharves,  dtc, 

—  Locks, 

Bank  and  Safe  Locks,      • 

Lamps, 

Training  Pea  Vines,         • 

Railroad  Chairs,     . 

—  Grain  Separators,  • 
Rat  Traps, 

Flesh  Fork  and  Skimmer, 

Farm  Gates,  . 

Walking  Canes,  . 

-*—  Hanging  Bodies  of  Vehicles, 

Skirt  Supporters, 

Telegraphing  from  R.  R.  Cars^ 

—  Hollow  Augers, 
Fruit  Basket, 

Connecting  Railway  Bars, 

—  Wheels  of  Buggy  Boats, 
^—  Revolving  Fire  Arms,       . 

—  Tanning, 

Fireman's  Ladder, 

—  Hanging  Pictures,  dbc, 

Breech-loading  Fire  Arms, 

Clothes  Frame, 

— —  Dumping  Car, 
^—  Shingle  Machine,  . 

Paper  Bags,  • 

Splitting  Fire-wood, 

Dry  Gas  Metres, 

Sewing  Machines, 

Stoves, 

Clothes  Frame,     • 

Water-wheels, 

'         Dumping  Wagon, 

Dressing  Mill-stones, 

Saw-Mills, 

MalleU, 

Bee-hives, 

—  Salimometer,' 

Life-preserving  Raft, 

Paint  Cans, 

—  Earth-boring  Augers, 

Dredging  Machine, 

— —  Preserve  Cans, 

—  Portable  Oven, 

—  Dynamometer, 

—  Washing  Machine,  • 

Operating  Windlaaset, 

'-^—  Boring  Hubs,  • 


£.  H.  Angamar, 

^S.T;  Bacon, 

Joseph  M.  Batchelor, 

John  T.  Bever, 

D.  £.  Bishop, 

J.  L.  Booth, 

J.  Borton, 

Charles  B.  Bristol, 

J.  H.  Butler  and  P.  6.  Van  Hoaten, 

Ansel  Cain,  • 

J.  H.  Case, 

Matthew  Chainbers, 

Denison  Chesebro, 

Wm.  A.  Clark* 

David  Cook, 

John  Davis, 

Perry  Davis, 

W.  C.  Ellis  and  J.  N.  While, 

L.  C.  England, 

Daniel  Fitzgerald, 

W.  A.  Foster, 

M.  J.  Gallagher  and  W.  H.  Gladding, 

Joseph  Gasser, 

David  Glover, 

Freeman  Godfrey, 

Wm.  Goodale, 

Darwin  A.  Green, 

Tobias  Grodjinski, 

George  Hensel, 

8.  Emilius  Hewes, 

H.  J.  Holmes, 

John  P.  Hughes, 

Anthony  Iske, 

J.  W.  Kennedy  and  J.  F.  Plammery 

J.  Kurtseman, 

Wm.  Lance, 

John  K.  Leedy, 

Robert  H.  Long, 

A.  G.  Mack, 

John  Masnry, 

A.  A.  McMahen, 

Anton  Menge, 

P.  O.  More, 

Z.  N.  Morrel, 

Charles  Meer, 

Charity  Pendleton, 

Peter  PhiKp, 

Daniel  Quimby, 
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151.  ImproTement  in  Pocket  lUgister, 

15S. Pen  and  Pencil  Caies,     . 

163. Lifting  Jack, 

154. Whiffle-tree«» 

155. Coal  Sieves, 

156. Sawing  Machine, 

157. Hand-raila  for  Stairs, 

158. Confectionery  Safe, 

159. Corn  finskers, 

160. Refining  Iron, 

161. Threshing  Machines, 

163. Lock  for  Fire  Arms, 

163. Artificial  Stone,     • 

164. Preeerve  Cans, 

165.  —  Trap  for  Animals, 

166. Metallic  Powder-kegs, 

167. Hollow  Anger, 

168. Breech-loading  Fire  Arms, 

169.  ^— -  Money-drawer  Alarm, 

170.  ...  City  Railroad  Cars, 

171. Clasps  for  Skirt  Hoops, 

172. Cattle  Gates  for  Railroads, 

173. Packing  Fruit,      . 

174. dewing  Machines,  • 

175 Sugar  Mills, 

176. Winding  Thread, 

177. Washing  Machine, 

178. Variable  Exhaust  for  8.  Engines, 

179;  _  UniTersal  Joints,   . 

180. Boot-trees, 

181. Bedstead  Cord-pin, 

182.  — -  Sugar-cane  Presses, 

183.  —^  Cotton  Gin  Sharpener, 
184. Stoves, 

185. Planing  Metal,      • 

186.  -^—  Harvesters, 

187. Canal  Boat  Propellers, 

188. Cofiee-pots, 

189. Vegetable  Cutter, 

190.  —  Double-acting  Pumps, 

191. Stoves, 

193. Rotary  Cultivators, 

193. Stoves, 

194. Variable  Cut-off,  with  S.  Engs., 

196. Lock  for  Safes,  dtc, 

196.  -—  Harvesters, 

197.  —^  Trimmer  for  Lamp  Wicks, 
198. Lathes, 

199. Raking  and  Loading  Hay, 

200.  — —  Bit-stock  and  Wrench,     . 

801. Steam  Cock, 

302. Joint  for  Pump-pipes,       •         ) 

803. Ships'  Warping  Chock,  ) 

304. Hose  Coupling,  • 

306. Grain  Separators,  . 

306. Foot-stoves, 

207.  — —  Turning  Skins, 
S08.  —  Furnace  Grates, 

909, Excavating  &  Grading  Machine, 

310.  Scouring,  dtc.  Coffee, 

311. Railroad  Car  Brakes, 

313. Heating  Drying  Cylinders, 


P.  D.  Richards  and  F.  N.  Thayer, 

231 

John  Richardson, 

ib. 

John  Roberteon, 

ib. 

Wm.  O.  Russell, 

232 

Silas  T.  Savage, 

ib. 

T.  W.  Schmidt, 

ib. 

Cornelius  R.  Shaeffer, 

ib. 

Reuben  Shaler, 

ib. 

George  F.  Shaw, 

ib. 

Christian  Shunk, 

ib. 

Joseph  Siddall, 

ib. 

Michael  Tromly, 

ib. 

J.  L.  G.  Ward, 

ib. 

Oliver  N.  Weaver, 

ib. 

Loren  Wetmore, 

ib. 

James  Wilson  and  others, 

ib; 

Arcalous  Wyckoff, 

lb. 

Peter  Aitmair, 

ib« 

R.  M.  Campbell, 

ib. 

Samuel  Green, 

ib. 

Samuel  B.  Guernsey, 

ib. 

Moses  Hall,  Jr, 

233 

Robert  Law, 

ib. 

Sidney  Parker, 

ib. 

John  Paynter, 

ib. 

Asa  T.  Ring, 

ib. 

Lewis  Allen, 

ib. 

Jacob  Barney, 

ib. 

James  Baylor,                                . 

ib. 

W.  H.  Bettes  and  I.  H.  Parker, 

ib. 

J.  T.  Bever, 

ib. 

Wm.  Bull, 

ib. 

A.  H.  Burdine, 

ib. 

P.  N.  Burke, 

ib. 

Jeremiah  Carhart, 

ib. 

Herman  Carter,                   • 

ib. 

Robert  Cartwright, 

ib. 

Wm.  Chesterman, 

234 

John  Clary, 

ib. 

Wm.  H.  Davis, 

ib. 

R.  Dawes  and  W.  C.  Choato, 

ib. 

B.  F.  Field, 

ib. 

J.  D.  Field, 

ib. 

A.  Foster  and  N.  Sutton,  • 

ib. 

August  Freutel, 

ib. 

C.  B.  and  G.  B.  Garlinghouse, 

ib. 

Halvor  Halvorson, 

ib. 

Jacob  fiess, 

ib. 

Grove  Howard, 

ib. 

L.  S.  Hoyt  and  B.  B.  Beers, 

ib. 

Wm.  Johnson  and  M.  Silmser, 

ib. 

David  Knowlton, 

ib. 

A.  H.  Lowell, 

ib* 

Franklin  I.  May, 

235 

James  H.  Maydole, 

ib. 

Isaac  C.  Mayer, 

ib. 

E.  L  McCarthy, 

ib. 

Z.  N.  Morrel, 

ib. 

Wm.  Newell, 

ib. 

Wm.  Perkins, 

ib. 

A.  P.  Pitkin, 

ib. 
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SI 3.  ImproTemcnt  in  Saw  Qommer, 

214. Oscillating  Steam  Engines, 

215. Working  Parope,  . 

316. Furnace  for  DenUl  Parpoeee» 

217. Hay  Frew, 

218 Edge  Planes, 

219. Hydraulic  Motor,  . 

220. MeUlUc  Bung, 

221. Furnaces,  • 

222. Snow  Ploughs, 

223. Lasts, 

224. .»—  Meat-masher, 

226. )    ^ 

226. JStOTes, 

227 Elbow  for  Stove  Pipes,     . 

228 Cutting  Heels  and  Soles, 

220. Harvesters, 

230 Bedstead  Drapery, 

231. Pumping  Engine, 

232 Railroad  Switches, 

233 Elbows  for  Stove  Pipes,    . 

234. Polishing  Corks,    . 

235 Dies  for  Shaping  Articles, 

836 Corn  Hnskers, 

237. Stoves, 

238. Chum, 

239. Journal-boxes  for  R.  R.  Cars» 

240. Sewing  Machines, 

241. Harvesting  Machines, 

242.  — ^  Damper  for  Cooking  Stoves, 

243. Setting  Logs  in  Saw-miilst 

244.  »-^  Bread  Slicer, 

245. Tweer, 

246. Iron  Folding  Bedstead, 

247 Reefing  Sails, 

248. Stereoscopic  Instruments, 

249 Stoning  Cherries, 

260. Flour  Bolts, 

251. Steam  Heating  Apparatus, 

262. Door  Fastening,     . 

263. Harvesters, 

264 Feeding  Paper  to  Print'g  Press 

265. Locomotive  Boilers, 

266.  — «-  Sewing  Machines, 

257. Submarine  Helmet  Window, 

268 Piano-fortes, 

869. Valves  for  Water-closets, 

260.  -~*  Locomotive  Engines, 

261. Pump, 

262. Sawing  Machine, 

263. Sewing  Machines, 

264 Washing  Machine, 

266. Rotary  Pomps, 

266 Bedstead, 

267.  —^  Water  and  Alarm  Gauge, 
268. Printing  Machines, 

271.  — ^  Mills  for  Crushing  Quarts, 

272. Enameling  Mouldings,      • 

273. Bedstead, 

274. Sewing  Machinesr 

876!  m  }  Corrugating  Metal  Plates, 


Wm.  Porter, 

SS6 

John  A.  Reed, 

ib. 

Benjamin  Robbins, 

ih. 

£.  A.  L.  Robbins. 

ib. 

S.  Rundlett  and  J.  W.  Drammond 

ibb 

Henry  Sauerbier, 

ib. 

Morrill  A.  Shepard, 

ib. 

T.  Briggs  Smith, 

ib. 

Lewb  Solomon, 

ib. 

M.  B.  Spafford, 

836 

Obed  8.  Squire, 

ib. 

George  Storer, 

ib. 

John  G.  Treadwell, 

lb. 

A.  K.  Tupper, 

ibi 

Albert  Warren, 

ih. 

M,             ib. 

George  W.  Watrous, 

a». 

Henry  R.  Worthington, 

ib. 

Jacob  Beachler, 

ib. 

Norman  Bedell, 

ik 

H.  F.  Cox  and  Alex.  Miller, 

lb. 

Levi  Dodge, 

ih. 

Moses  H.  Gragg, 

ih. 

Jos.  C.  Henderson, 

ib. 

Lorenso  Lake,                    • 

ih. 

Robert  McWUliam^ 

ih. 

Louis  Planer, 

237 

George  W.  Richardson, 

ibw 

Lyman  L.  Thomas,            • 

ih. 

Asa  Brooks, 

ib. 

H.  F.  Bond, 

ib. 

S.  L.  Bond, 

lb. 

John  Biberthaler, 

ik 

Henry  Bessling, 

ib. 

Alex.  Beckers, 

ib. 

E.  C.  Custer, 

ih. 

J.  M.  Clark, 

ib. 

B.  W.  Dunklee  and  W.  B.  Mom 

^ 

Charles  Frost, 

ib. 

Henry  Fisher, 

ib. 

,  G.  H.  and  Sylvester  Feignson, 

238 

B.  L.  Griffith, 

ib. 

£.  A.  Goodes  and  E.  L.  MUler, 

ib. 

C.  M.  Gould. 

ib. 

Chas.  Glassborow, 

ib. 

James  Gilfillan, 

n>. 

R.  Gill  and  G.  W.  Grier,   • 

ib. 

Enos  Hartsier, 

ib. 

E.  H.  Hancock, 

ib. 

Wm.  Hall, 

ib. 

G.  Hall  and  A.  Scadder,    . 

ik 

C.  H.  Heresy, 

ib. 

Benjamin  Hinkley, 

ib. 

F.  A.  Hoyt. 

ib. 

Richard  M.  Hoe, 

ib. 

Frederic  Kettler, 

ib. 

G.  T.  and  .W.  P.  Keursing, 

ib. 

Robert  Marcher, 

ib. 

Charles  Messenger, 

ib. 

Jos.  W.  Morton, 

ib. 

Richard  Montgomeiy, 
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S77.  ImproT0ment  in  Shirt  Stndi,    • 

878. Platforma  between  R.  R.  Can, 

«79. Gates  for  Railroads, 

J80. Springs  for  Railroad  Cars, 

281 Gold  Washers, 

588 Biscuit  Board, 

383 Shirt  Studs, 

*84. Sewing  Machines, 

286. Nine-pin  Balls, 

286 Boring  Tools, 

287. Construction  of  Railroads, 

288. Wanning  by  Steam, 

889 Steam  Radiator, 

2»0 Churn^Dashcrs,     . 

291 Guard  for  a  Ferry  Wharf, 

292 Venetian  Blinds,   . 

293 Ore  Washer  &  Amalgamator, 

294. Gold  Amalgamator, 

295 Wood  Saw, 

298 Clothes  Frame,      . 

297. Piano-fortes, 

298 Screw  Stocks, 

299 Churn, 

300. Glass-polishing  Machines, 

301. Fire-escape, 

802. Cracking  Sugar, 

303. Coffin  Screw, 

804.  — —  Hoisting  Cranes,  • 

306. PorUble  Sawing  Machine, 

■XTBITBIOHB. 

!• ImpTOTement  in  Fan  Mills, 

2. Shaping  Irregular  Surfaces^ 


Daniel  Morris, 

Joseph  Newman,  • 

Ira  Robbins, 

D.  B.  Rogers  and  J.  A.  Wood, 

Harrison  Roberts, 

Isaac  R.  Shank, 

Heniy  Simon, 

Isaac  M.  Singer, 

John  Taggart, 

George  J.  Washburn, 

Amos  Webb, 

I  Chas.  A.  Wilson, 

Parker  Wineman, 
Edward  F.  Woodward, 
George  H.  Woodworth, 

I  John  N-  WyckoflTand  T.  M.  Fell, 

Eliza  Blake, 

J.  Burr, 

J.  W.  Fischer, 

Simeon  Goodfellow, 

Alfred  Guthrie, 

Albert  H.  Hook, 

H.  Johnston  and  W.  J.  Matthews, 

James  H.  Murriil, 

W.  H.  Nichols, 

J.  Y.  Parce, 

S.  R.  Smith  and  Philander  P.  Lane, 

Isaac  T.  Grant, 

W.  Hale  and  Allen  Goodman, 


I. 
2; 
8. 

1. 

2. 

8. 

4. 

& 

6. 

7. 

8. 

9. 
10. 
U. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
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ADDITIONAL  IMPBOTBVIKTS. 

Improvement  in  Preparing,  dec.  Slats,  Hubbard  Beebe, 


Hanging  Window  Sashes, 
— —  Picker  Sawing  Machines, 

BB-IB8U18. 

Improvement  in  Faucet, 
— —  Faucets, 

—  Billiard«table  cushion,      • 

—  Fire  Engines, 

— ^  Cleansing  CaoutchonOy    • 
Crude  Caoutchouc, 


Theodore  F.  Hall, 
John  Haw, 

Albert  Fuller, 
James  Powell, 
John  M.  Brunswick, 
L.  Butler  and  R.  Blake, 


I  Auatin  G.  Day, 


Cut-off  Valve  of  S.  Engbas,      George  H.  Corliss, 


Harresters, 


Mowing  Madrintfy 


Lewis  Miller, 


C.  Aaltman  and  L.  Miller, 
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.^l^]  1  ImproTement  in  Harretten,    . 

Lewia  Miller, 

t4S 

88. Harvertcre, 

McCIintock  Toung,  Jr.,     • 

243 

29 Cut-off  Gear, 

George  H.  Corliss, 

ib. 

30.  —  Railroad  Car  Springs, 

David  B.  Rogera, 

ib. 

James  M.  Cooper, 

ib. 

I3*          ;  Skeleton  SkirU, 

E.  G.  Aiwood, 

lb. 

DBSieNB. 

1.  For  Cooking  Stovea, 

2 Cooking  Stove  Sidea,  Stc^ 

>  Jaroea  Greer  and  Rufoa  J.  King, 

843 

3. Spoon  and  Fork  Handlea, 

Henry  Hebbard, 

ib. 

4.  —  Sun-diala, 

Wm.  W.  Wilaon, 

ib. 

^;~  I  Floor  Oil-cloth, 
7 Stoyes, 

James  Bogle, 

ib. 

Garretson  Smith  and  Henry  Brown,          ib. 

8 Fire  Framea, 

9.        1 

Wm.  W.  Stavena, 

ib. 

\^[         i- Carpet  Pattern, 

E.J.Ney, 

ib. 

13.' Clock  Caaea, 

John  A.  Mnnn,      • 

ib. 

14. Cook  Stove, 

David  Hathaway, 

ib. 
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E.  8.  Ells,  .                        ib. 

J.J.Essex,              .  .            ib. 

Albert  Fickett,  .                        ibw 

Elbridge  Foster,      .  .             ib. 

James  F.  Gamble,  .                        ib, 

Stacy  A.  Garriaon,  •             ib. 

Wm.  Goodale,  .                        ib. 

Charlea  Goodyear,  •            ib. 

Renaaelaer  D.  Granger,  .                        ib. 
J.  S.  and  R.  Hawkins, 

Thomas  R.  Hopkins,  .                     322 


319 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ibu 

ib. 

ib. 
319 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ih. 

ih. 

ih. 
320 

ib. 

ib. 

ih. 

ib. 

ib. 


ib. 

ib. 

ib. 

ib. 
ib. 
ib. 
ib. 

ib. 
321. 

ib. 
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Improvement  in  Cooking  Appai«to«» 


283, 

88i. Marine  Propeller, 

286. Construction  of  Ships,  J 

286. Feeding  Printing  Presses, 

287 Weighing  Grain, 

2S8. Harvesters,  . 

289 Soles  to  Booto  and  Shoes, 

290 Scales, 

291. Pegging  Machine, 

292 Sleeping  Berths  for  Cars, 

293 Alloys, 

294 I  p 

295 J  Pumps,     . 

296 Argand  Gas  Burners, 

297. Corrugated  Iron  Bridges, 

298 Ladies' Bustles, 

299. Measuring  Grain, 

300 Crushing  Ores,  &c., 

301. Reciprocating  Saw, 

302.  —  Hoisting  Apparatus, 

303. Tapping  Water  Mains, 

304. Inkstand, 

306. Shaping  Bonnets,  .  ) 

306. Pressing  Bonnets,  J 

307. Rotary  Engine, 

308. Mortising  Machine, 

309. Stoves, 

310. Sewing  Machines,  • 

311. Animal  Trap, 

312. Gas  Retorts, 

313. Tickel-holder  for  Railroads, 

314. Preparation  of  Candlewicks, 

316. Railroad  Chairs, 

316. Water-wheels. 

317. Knitting  Machines, 

318. Sewing  Machines, 

319. Cam  Presses,  , 

320. Making  Clay  Pipe, 

321 Quartz  Mills, 

322. Manufacture  of  Iron, 

323. Lozenge  Machines, 

324. Horizontal  Water-wheel, 

326 Artificial  Legs, 

326. Elastic  Hose  Tubing, 

327. Iron  Ties  lor  Cotton  Bales, 

328 Tanning,    . 

329 Gold  Amalgamators, 

330. Quartz-crushing  Machines, 

331 Gun  Lock, 

332. Water  Metre, 

333. Carriage  Springs,  • 

334. Washing  Machines, 

386. Valve  for  Steam  Engines, 

336. Elastic  Cloth, 

337. Scroll-sawing  Machine, 

338. Harvesters, 

839. Ophthalmic  Vapor  Apparatus^ 

340. Faucets, 

341. Cutting  &,  Screening  Limestone, 

342. Guides  for  Sewing  Machines, 

343. Flour  Bolts, 

344. Billiard  Cue-tip, 

346. Grate-bar  for  Stsam  Boilers, 


Robert  W.  HUI,      . 

SM 

Herman  Hirseh,                 • 

ib. 

Richard  M.  Hoe,    . 

ib. 

Charles  H.  Hunter, 

ib. 

Obed  Hussey, 

ib. 

Jacob  Jenkins, 

ib* 

Walter  W.  Kelley, 

ib. 

W.  R.  Landfear, 

ib. 

D.  L.  Long,            •                        , 

ib. 

Eugene  Martin, 

ib. 

John  M.  May, 

ib. 

Hippolyte  Monier, 

328 

Richard  Montgomery, 

ib. 

Benjamin  F.  Moore, 

ib. 

Daniel  Murray,      • 

ib. 

Wm.  Murray, 

ib. 

Richard  H.  Osgood, 

ib. 

John  L.  Pott, 

ib. 

John  B.  Quigley,    • 

ib. 

Thomas  Kobjohn,               • 

ib. 

Charles  W.  Russell, 

ib. 

Augustin  P.  Samuel, 

ib. 

Hezekiah  B.Smith, 

ib. 

George  S.  G.  Spence, 

ib. 

Orange  N.  Stoddard, 

ib. 

Zuriel  Swope,                       • 

ib. 

H.  K.  Symmes,       . 

ib. 

Charles  Taylor, 

324 

Stephen  R.  Weeden, 

ib. 

J.W.  Wetmore, 

ib. 

Ira  WiseU 

ib. 

F.  L.  Buel,       . 

ib. 

Jonas  Hinkley,        • 

ib. 

Thomas  R.  Hopkins, 

ib. 

Wm.  Linton, 

ib. 

E.  T.  Steen, 

ib. 

Bernard  Louth, 

ib. 

Edmund  Belling, 

ib. 

A.  A  ndre ws  and  H.  Kalbftch, 

ib. 

Douglas  Bly, 

ib. 

J.  C.  Boyd,             • 

ib. 

Wm.  Boyd,      . 

ib. 

J.  Braioerd  and  W.  H.  Burridge, 

ib. 

Henry  Brevoort,     • 

ib. 

Henry  Brevoort, 

8S6 

William  Briggs, 

ib. 

B.  S.  Church, 

ib. 

H.S.  Clark, 

ib. 

F.  J.  Crissey, 

ib. 

Addison  Crosby,                 • 

ib. 

Horace  H.  Day, 

ib. 

Samuel  De  Vaughan, 

ib. 

J.  A.  Falk  and  ethers. 

ib. 

T.  F.  Frank, 

lb. 

Albert  Fuller, 

ib. 

Quincy  A.  Gilmore, 

ib. 

A.  Golay, 

ib. 

E.  Graham  and  L  N.  Patton, 

ib. 

J.  H.  Green, 

ib. 

Benjamin  L.  Oi^tii» 

ib. 

37» 
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346. 
347. 
348. 
349. 
350. 
351. 
358. 
353. 
354. 
355. 
356. 
357. 
358. 
359. 
360. 
361. 
363. 
363. 
364. 
365. 
«roo. 
367. 
368. 
369. 
370. 
371. 
378. 
873. 
374. 
375. 
376. 
377. 
378. 
379. 
360. 
381. 
388. 
363. 
384. 
385. 
386. 
367. 
386. 
389. 
390. 
391. 
392. 
393. 
894. 
395. 
896. 


Improvament  in  Fire  Armt, 
-—^  Pasteoiog  for  Hoop  Skirts, 

—  Escapoment  for  Chronometom, 
•— ^  Sewing  Machines, 

Bed-bottom, 

8 (/ring*  for  Railroad  Can,  Ac, 

Metallic  Razor-strop, 

Winding  Warps, 

—  Furnaces  for  Smelling  Zinc  Ores, 
Holding  Stones,     . 

Wind-mill, 

Chate  for  Water-wheels, 

"^^2  \  Caring  and  Treating  Caont- 
i  choac, 

Picking  Mill-stones 

—  Illuminating  Oas, 
Photographing 

—  Gelatinizing  Oils,  . 

Tinman's  Machines, 

Furnaces  and  Ventilators, 

— ^  Ore  Concentrator,  • 
Destroying  Insects, 

Letter  File, 

Hose  Coupling,      • 

— ^  Stove  Urne,  • 

—  Churns,  • 

Rotary  Planing  Cutter,     . 

Stone  Saws, 

Shingles, 

Auger  for  Cutting  Tenons, 

Steam  Boilrrs, 

Fire-plating  Iron,   • 

— —  Hemp  Brakes,  • 

Shingle  Machine,  • 

Coiling  Metal  pipe,  • 

Skates, 

—  Steam  Boilers,  • 
Harvesters, 

Shears  for  Separating  Paper, 

Turn-outs  for  Railwaya, 

Hardening  Hat  Bodiea,    • 

Rotary  Harrows,    . 

Wrenches, 

Shears,  • 

Lamps, 

Piano-forte  Actions, 

Churns,  • 

Cotton  Gins, 

Grain-binding  Mechanism, 

Nail  Machines, 


DIBCLAIVBR. 

1.  For  Improvement  in  Gas  Burners, 

BXTINBIOWB. 

1.  Improvement  in  Gaa  Burners, 
2*  —  Grinding  Mills, 

ADDITIONAL  IMPR0TEMEHT8. 

1.  Improvement  in  Ploughs, 

3. Lock, 

3. Taking  Altitudes  of  the  Sun, 


Henry  Gross, 

St5 

Albert  W.  Hale, 

ih. 

Wm.  W.  Hammond, 

33S 

James  Harrison,  Jr., 

lb. 

Royal  Hatch, 

ib. 

Alexander  Hay, 

ib. 

Milo  A.  Holcomb, 

ib. 

Daniel  Hussey, 

ib. 

Jos.  and  Isaac  Kalback, 

ib. 

Ebenezer  B.  Knight, 

ib. 

Charles  Livingston, 

ib. 

Isaac  Mallory, 

ib. 

E.  £.  Marcy, 

lb. 

R.  D.  Nesmith, 

ib. 

Samuel  Nowland, 

ib. 

John  H.  Pein, 

ib. 

Edmund  Queru, 

iU 

Chaa.  H.  Raymond, 

ib. 

Chas.  B  Sawyer, 

zn 

Edward  L.  Seymour, 

ib. 

Philo  B.  Sheldon, 

ib. 

J.  H.  Shtpman, 

ib. 

Wm.  H.  Smith, 

ib. 

James  Spear, 

ibL 

A.  L.  Sperry, 

ib. 

H.  D.  Stover  and  J.  W.  Bicknell, 

ib. 

Peter  Sweeney, 

ib. 

Joseph  Sweetser, 

lb. 

G.  Taylor  and  G.  H.  Burger, 

ib. 

Jos.  B.  Thompson, 

ib. 

Wm.  H.  Thoaa, 

ibw 

Wm.  A.  Vertrees, 

ib. 

Nathaniel  Waterbury, 

ib. 

Peter  L.  Weimer, 

ib. 

Aaa  Wheeler, 

ib. 

John  M.  White, 

ib. 

Abner  Whitely. 

ib. 

Jephtha  A.  Wilkinson,      . 

998 

Frank  C.  Browo, 

ib. 

Seth  Royden, 

ib. 

Wm.  P.  Goolman, 

ib. 

Daniel  G.  Greene, 

ib. 

Michael  Irion, 

lb. 

G.  Marlow  and  M.  Ralphe, 

ib. 

Theodore  Marachall, 

ib. 

£.  L.  Pratt, 

ib. 

Wm.  F  Pratt, 

ib. 

Allen  Sherwood, 

ib. 

Daniel  Dodge, 

ib. 

Wm.  Blake, 

839 

Wm.  Blake, 

329 

Beriah  Swift, 

Ib. 

George  Watt, 

839 

A.  A.  Richarda, 

ib. 

Frederick  Yeiser, 

ib. 
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4.  ImproTement  in  Mole  Ploughs, 

6.  .^~  £  vapors  ting  Sacchartne  Jaioes» 

6. Oiliog  Joarnsls, 

BE-I88DC8. 

I.  Improvement  in  Balancing  Mill-stones, 

8. Nail  Machine, 

3. Matting  Ends  of  Match  Blocks, 

4. Clothes  Dryer, 

6. Ploughs, 

6. Breech  Loading  Ordnance, 

7. Abh-sifler, 

8. Bash  Psstener, 

9. Valve  Cocks, 

10. Making  Paper  Bsg^, 

1 1. Treating  Caoutchouc,  &C., 

12. Refining  Iron, 

18 Billiard  Table  Cushions, 

14.  — -—  Railroad  Sution  IndicatorSy 

•16. Faucets, 

16. lismps,  • 

17.  —  Converting  Motion, 

18. Harrows, 

19.  — -^  Eraser  and  Pencil  Sharpener, 


Moses  Bales, 
L.  P.  Harris, 
Douglas  B.  Jordan 

,  John  Fairclough, 
Jahaziab  S.  King, 
H«'nry  E.  Pierce, 
Stephen  H.  Tilt, 
Cieurge  Watt, 
G.  W.  Bisbup, 
Allen  Cummings, 
Ralph  J.  Falconer, 
J.  R.  and  H.  8.  Robinson, 
Francis  Wolle, 
L.  OtU)  P.  Meyer, 
Christian  Shunk, 
H.  W.  Collender, 
C.  A.  McEvoy, 
James  Powell, 
Micheal  A.  Deitz, 
Henry  Ehrenteld, 
Sidney  8.  Hogle, 
Archibald  G.  Shaver, 


-) 


1.  For 

2. 

8. 

4. 

6.— 

6.- 

7.— 

8.— 

9  — 

10.- 

11.— 

18.- 

18.— 

14.- 

16.- 


DKSieNS. 

Parlor  Stoves, 

Carpet  Patterns, 

Parlor  Coal  Stove, 
Table  Fork, 
Stoves, 

I  Floor  Oil  cloth. 

Spoon  or  Fork  Handles,     , 

Scales, 

Floor  Oil  cloth, 

>  Carpet  Pattern, 

Three-ply  Carpet  Pattern, 


Robert  Ham, 

E.  J.  Ney, 

Isaac  de  Zouche, 

N.  E.  Rusaell, 

G.  Smith  and  H.  Brown, 

James  Bogle,  • 

Henry  Helibard, 

Frsncis  M.  Strong  and  Thomas  Ross, 

Jean  Baptinte  Virolet, 

Heniy  G.  Thompson, 

Henry  G.  Thompson, 


329 
ib. 
ib. 

329 

ib. 

ib. 

ib. 

ib. 
380 

ib. 

ib. 

ib. 

ib. 

lb. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 
831 

331 
ib. 

ib. 
ib. 
ib. 

ib. 

ib. 
ib. 
ib. 

ib. 

ib. 


September. 
1.  Improvement  in  Lamps, 
8.  —  Making  Decoctions, 

3.  — ^  Cutting  Apparatus  of  Harvesters, 

4.  -i—  Tongueing  A  Grooving, 

6. Railroad  Excavators,        • 

6. Turning, 

7. Making  Gas  from  Wood, 

8. Railroad  Wheels, 

9. Making  Watch  Rims,  Ac, 

10. Printing  Newspaper  Addresses, 

1 1. Treating  Metallic  Ores,    • 

13. Sawing  Suves, 

13.  ^—  Bagasse  Furnaces, 

li.  —  Evaporating  App«nittis, 

16. Roofing  Cement, 

16. Boots, 

17. Cutting  As  Finishing  Shoe-heels, 

18.  — -  Rake  for  Reaping  Machines, 

19.  — -  Foam-collectors  for  S.  Boilers, 
80.  — -  Apparatus  for  Mftshing,    • 
81. Flood  Gates, 


H.  W.  Adams,  .  331 

William  Adamson,             .  ib. 

T.  D.  Aylesworth,                         .  ib. 

H.  H.  Baker,                      .  ib. 

£.  O.  Baxter,  ib. 

Jehu  brainerd  and  W.  H.  Burridge,  ib. 

L.  R.  Breisach,                                .  ib. 
Archibald  Cameron  As  David  Matthew,    ib. 

C.  W.  Clewley,                               .  ib. 

R.  W.  and  Daniel  Davis,  lb. 
J.  J.  A.de  Bronac  A  A.  J.M.  DeherrypoD,  ib. 

R.  Densmore,                                 •  338 

Charles  A.  Desobry,           .  ib. 

Hugh  T.  Douglas  and  John  Cooper,  ib. 

M.  D.  Dubois,         '                       .  lb. 

Lewis  Duvall,                     .  ib. 

Wm.  T.  Edson,                             .  ib. 
B.  G.  Fitzhugh  and  McClintock  Yoong,  ib. 

Thomas  G.  Gardner,                      .  ib. 

Edward  Hsckel,                 •  ib. 

£.  H.  Hancock,                            •  ib* 
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22. 

improTement  ia  Sewing  Machines, 

23.. 

Carpet  Sweeper, 

24.- 

Amalgamator, 

26.. 

Mole-ploughs, 

26.. 

27.. 

Marine  Propellers, 

28.. 

Printing  Newspaper  Addresses, 

29.. 

Parlor  Grates, 

30.- 

Watchmakers'  Lathes, 

81.. 

.Submerged  Pump, 

32.. 

Clarifying  Sugar, 

38.- 

Lamps, 

M,' 

Stoves, 

35. 

Wiring  Joints  of  Clothes  Pins, 

36.. 

Brakes  for  R.  R.  Cars, 

37.. 

Sending  WagOBotire, 

38.. 

Trunks, 

39.. 

Cutting  Washers, 

40. 

Faucet, 

41.. 

Sheet-meUl  Coffins, 

42. 

—  Stoves, 

43. 

Grates, 

44. 

Joiners  Clamp, 

46. 

Cane  Juice  Boxes, 

46. 

— -  Hot  Air  Register, 

47. 

—  Printing  Press  Fingers,    • 

48. 

Printing  Presses. 

49. 

Exting^iishing  Fire, 

60. 

Watering,  dtc,  Railways, 

61. 

Feed  Water  for  Steam  Boilers, 

62. 

Applying  Power, 

53. 

Illuminating  Fluid, 

54. 

Addressing  Newspapers, 

66. 

Watches, 

66. 

Stoves, 

67. 

—  Forcing  Pump, 

58. 

Pistons  of  Pumps, 

69. 

Automatic  Fan, 

60. 

Tin-folding  Machines, 

61. 

Harvesting  Machines, 

62. 

Breaking  Stones  for  Roads,  dec. 

63. 

Gas  Burners, 

Making  Paper  Boxes, 

64. 

66. 

Skeleton  Skirts,     . 

66. 

67. 

Rails  for  Railroads, 

68. 

— ^  Ditching  Ploughs,             • 

69. 

Straw-cutters, 

70. 

Window-sash  Fasteners,  . 

71. 

Seed  Planters, 

72. 

73. 

Seed  Drills, 

74. 

76. 

ExtrscU  of  Fruit, 

76. 

Grinding  Apples,  dec.,       • 

77. 

Fastening  for  Shirt  Studs, 

78. 

Wire  Fences,                     • 

79. 

Cotton  Seed  Planters, 

80. 

SighU  for  Fire  Arms, 

81. 

— -  ReUry  Harrows,    . 

82. 

Cofiee-pou, 

83. 

Brakes  for  Railroad  Cars, 

84. 

Piano-forte  Actions, 

Jason  W.  Hardie,  • 

Hiram  H.  Herrick, 

Kelsey  Hazen, 

Iris  Hobson, 

Lewis  G.  Hoffman,  • 

Lorenzo  Holtslander. 

George  Hutchison, 

Damase  Lamoreaux, 

P.  Letiel  and  J.  H.  MulhoIIand, 

Hosea  Lindtiey, 

George  M.  Longacre, 

JustUis  R.  Loom  is, 

Edward  M.  Manigle, 

Alvin  C.  Mason, 

Thomas  J.  Mead, 

Wffl.  and  Isaac  H.  Mosher, 

Jacob  Parker,  • 

Henry  Pennie, 

James  Powell,        ^  • 

Isaac  C.  Sbuler, 

David  G.  Stafford, 

Joseph  Tiben, 

William  S.  Todd, 

Louis  Tregre, 

E.  A.  Tuitle, 

Stephen  D.  Tucker, 

Leonard  T.  Wells, 

S.  H.  Wilder, 

Wm.  C.  Allison, 

Wra.  Bnrnes, 

Delectus  Durfey, 

N.  A.  Dyer  and  J.  F.  Augustus, 

George  Henderson, 

Charles  E.  Jacot, 

John  Martino, 

>  Robert  Poole, 

John  B.  Powell, 
Cbarles  H.  Raymond, 
G.  W.  Richardson  and  R.  Glover, 
>,  Ives  Scoville, 
Daniel  H.  Solliday, 
Silas  B.  Terry, 
Joseph  Wesley, 
Henry  Adams, 
George  S.  Avery, 
O.  S.  Bartlett, 
A.  F.  Blunk, 
E.  K.  Breckenridge, 
Z.  B.  Brown  and  M.  C.  Godard, 
J.  S.  Bueli, 

Stephen  Burrows*  • 

William  Campbell, 
Rosanna  Carpenter,  • 

R.  P.  Clark, 
Barnes'Claytoo, 
P.  S.  Clinger, 

T.  T.  and  H.  W.  S.  Collier, 
Henry  W.  Colvin, 
George  Cook,  • 

Solomon  Crowell,  Jri* 
Henry  Davis, 
David  Decker, 
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85. 

86. 

87. 

86. 

89. 

90. 

91. 

92, 

93. 

94. 

95. 

96. 

97. 

98. 

99. 
100. 
101. 
103. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
121. 
122. 
123. 
124. 
125. 
126. 
127. 
128. 
129. 
130. 
131. 
132. 
133. 
134. 
136. 
136. 
137. 
138. 
139. 
140. 
141. 
142. 
143. 
144. 
145. 
146. 
147. 


Improvement  in  Prison  Lock, 

Sylvan  us  A.  Denio, 

336 

HeeU  for  Boots  and  Shoes, 

S.  Dodge,  Jr.  and  B.  Potter,  Jr., 

ib. 

8witch-sUnd  for  Bailroads, 

Thomas  Dougherty, 

ib. 

Faucet, 

) 

Filter, 

>  Eugene  Duchamp, 

ib. 

Heating  Water,     . 

) 

John  Fasig,                         • 

ib. 

Jacob  Pas«nacbt, 

ib. 

Hjdnulic  Oil  Presses, 

Wm.  R.  Fee. 

ib. 

J.  H.  Frarapton, 

ib. 

Churn  Dash, 

Daniel  K.  France, 

ib. 

Churn, 

C.  L.  Gilpatrick, 

ib. 

— -  Lamp  Chimneys, 

Elias  J.  Hale, 

371 

Exhaust  Pipe  for  Steam  Engines,  Roborl  Hale, 

ib. 

Excavator, 

Wm.  Hamilton,      . 

ib. 

Barrel  Syringes,                • 

Stephen  P.  Hart, 

ib. 

Churn, 

Malachi  B.  Hassler, 

ib. 

Segmental  Circular  Saws, 

R.  K.  Hawley, 

ib. 

Grinding  Teeth  of  Mowers,  dbc. 

,  David  Hinman, 

ib. 

Mangle, 

W.  W.  Hollman, 

ib. 

Manufacturing  TelegraphCables,  W.  H.  Horsiman,                          « 

'      ib. 

Harvesting  Machine, 

A.  H.  Inskeep,                     • 

ib. 

Cultivators,' 

Seeding  Machines, 

I  W.  D.  Johnson,      . 

ib. 

Making  Pulp  from  Wood, 

Morris  L.  Keen,                  • 

ib. 

Cultivators, 

Asa  M.  Keith, 

ib. 

Movable  Tops  for  Carriages, 

John  C.  Kimball, 

ib. 

Locomotive  Lamps,          • 

I^elson  J.  Knapp,  • 

ib. 

Arranging  Pegs,    . 

Jesse  Ladd, 

372 

Board  Measurer, 

Aufirustus  Lafever, 

ib. 

Dumping  Cart, 

John  S.  Ladh, 

ib. 

Wm.  Lees, 

ib. 

Piano-fortes, 

Ferdinand  C.  Li?hte, 

ib. 

Tobacco  Presses, 

(}.  Lindsay  and  Wm.  Cameron, 

ib. 

Lock  and  Detector, 

John  H.  Lyon,       .                       « 

ib. 
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'  OPTICIAlSr, 

Manufacturer  and  Importer  of 

MATHEMATtOAL,  OPTf GAt,  ANB 

PHILOSOPHICAL   INSTRUMENTS,, 

-     ]v^i^wiur;i»4«iSamK9:Fs..:' 

Tffird  door  below  Ba^nSan  Sk.  New  Yotk. 

jSkn^eyma  InatraMonta,  Opom  GhianMy  Bait»iiiot6r«,.Tolo«eaiM, 

Drawing  TiMtnimantk^dfioctaelto,  ThenASooicteM,  Mioito-  • 

oco|>«««  T  B<|otrroa<  Eye  OlaiKS,  H jlliioteeMM»  dtoreo* 

ooopes,  RulM>  Anfftas,  Magniflmv,  HygMnaterv, 

Stereoscopic  Views,  Magnelie  MadNnas^  &e. 

.  . '        ,  CoDstaniljr  on  baji<)an<I  made  to  order-  , 

N.  B. — The  Subscriber  was  atrarded  ihe  h'rgbest  FrenriutarMtftlifeiOrystat  1^alli<*ifa 
1866  and  1857,  for  the  best  Surveying  Instruments,  and  the  Improved  Adjustable  Tripod- 


TO  IRON  MASTEBS. 


&£f&AGTQRY   FIHE 


The  subscriber  is  now  working  the  celebrated  quarries  of  Qt^atite  at  Middi^field,  Massa- 
chusetts, and  will  supply  the  stone,  eilher  in  rough  block*,  sawe^  into  skibs,-or  wrou|fwt 
to  shape,  as  may  be  required.. 

This  Stone,  from  its  extraordinary  power  of  resistance  to  high  degrees  of  heat,  affords 
the  best  article  4ii»wb  for  th^  lining  of  Blast,  Revrrberatory,  Cupola,  and  other  Furnaces; 
also  io*  bras«v's,^,  ancf  retinera  Pomaces,  as  well  as  for  Forges.  It  has  been  proved  to 
last  eight  or  ten.  times  as  long  as  the  best  FiTe*brtck,  whilait^pos^eyMessevei*!  other  ifli- 
pofbitTt  atfvantflfges  over  that  article'.     '  -    •    .  .  . 

A  catalogue  descriptive  of  thd  variotfs  usei  of  Oiis  Stone,  can  be  had  on  application  to 

JOSEPH  P.  PIRSSON, 
No.  5  Wall  Street,  New  York. 

^-T-.    ^    ;      I     ■•    T*/."^       '  Hiiwdile,  l*asf.,PeaqBitBri2ilh,1858. 

My  JoB^^x^iiintfe  i»  InfiltiWg  IrM  III  Cdpoks,'to8  inSliMis^  of  rire-bfiek;  his  given 

me  the  satisfaaion  to  state  that  I  Iqt^  fin? 4lofir  r A^la  with  the  SHddkfield  Soap  Stone, 

and  find  it  far  superior  to  any  lining  |  hav^  used  siifce  I  have  |>een  ip  tjb^  fjoundiy  business. 

I  think  it  makes  dukpe^  i&id'lieiyr  i^n  thWh  ^Irsi^bribi  Me*,  and  ^w«{  ttst  much  longer. 

....     >,..,.■•./-;..      .<:    .    .   •      •      .  :.     '      •    •  •)      ■<■         / 

Noilh  BeeM,  MaM.,  Januafr^  M,  1859.   ' 

^  We  MNi mag  *•  BiUUteMd  1^  «l<Me  tiiMeil t^o  fiUfectt  Bt^lr/s;  l^av*  eon^i^ly 
.iMe4  k  iem  f^o&r^  «ade».«lR^  and  Jiv^l^aH  vMof  the  ofhen'ttii^  Wit  itohe  Is  apptrentfy 
as  good  now  as  when  first  used.  No  cinders  adhere  to  it,  and  there  is  no  appearancl6  of 
fiaking  off.  Wa  han^afa  Mt  ^0aiff^%h^iijmo^pftiiorJQi-^d,far'm  idurM^^^n^ 
tbe  ykii  ilre-bricl^^at  we  have  eve^  mM|4  or^pc^wf • .    .  '  i ;.  tiJ,vf»yfBm^mm  A  (jp.. 

..'•■>  '.  -.'.'.;.'.*♦ '' .  :• '.  .  '.  I  ..^ 
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YAXtr^Btli  HltpBUlNICAL  B<SbKS. 


The  Evgin^eb  aJrp  filUciimts^'fi  PBA^riiVG  BdoK ; 

A  Compute  Cpur«e  o(  lastructjpn  for  ib«  ^ra9tjcaL  Eng^eer.  lUustnOvd  by  aania» 
oiu  Engratingi  on  wood  sad  tloel.    Hsll'morooco',*«Mio,  9lO'6A. 

The  EKGiNeEH  Am>  Machinist's  As^stant; 

A  Serievbf  Plana,  Sections,  attd  SlevfttiMM  ttf  4SC^un  Sn^oes,  Spinmoij^  Mttchinct, 
Mills  for  Grinding,  Toole,  &€•,  taken  from  Machines  of  the  most  approved  eonatracUoB 
■ipnsenl'iB  operation ;  wHh  Bescripiions-and  Pi^otkn^  Bsi^jra  on  varioas  departmeotr 
of  Machinery.    %  vols,  half-moraooo^  ffrfio,  $92*40. 

The  siibJMto  iUustialed  bj  the  Plates  are  drawa  to  scales  of  from  J-inch  to  8  iDcfaet 
to  the  Iboi;  and  b<iaides  the  large  Platas,  the  Work  is  eopiously  Ulostrated  by  Wood-coti, 
interspersed  Ihssaghouft  the  Text. 

The  £ssays  comprise— I.  A  Practical  Treatise  on  the  Construction  and  Appiicatioo 
of  the  l^leam  Engine)  II.  A  Treatise  on  Mill  Gearing ;  ill  An  Essay  on  Tools  emplojed 
in  our  Werk-sboiM^.IY.  A  Disaa^taiion  on  WaUr-Wheela*  ,. 

Railway  Machinery  ;  .  - 

A  Treatise  on  the  Mechanical  Engineering  of  Railways ;  embracing  the  Princi]ilBi 
and  Construction  of  Rolling  and  Fixed  Plant,  in  all  departments.  Illustrated  by  a  t!to- 
Mes  of  Plates  on  a  large^^aie,  andhg^njimi^fDus^ntraYiivs^oii  )A^ood.  By  D.  K.  Claek, 
Engineer.    2  vols,  hslf-mbrocco,  lolio,  $Sf4. 

**  This  work  contains  the  best  published  information  exUnt  upon  locomotives." 

.  .   ^      ,  4if^tif^tH  ^fUlrpad  JmvnoL 

Grie&^s  QiI^hab^cs^  f  oGHBt  Dk^ioiiabt  5     .     J  ;  ^*  .  - 

Ninth  Edition,  $2-25. 

Gi^KR^s  Mechanics'  Calcui^ator  ; 

Sixteenth  Edition,  $  I -38. ' 

BLAGKTSftSOK, 

156  Wanam  Street,  NEW  YOWL 
TBtLADElPHtA  :  G.  B.  Duncan,  33  South  Sixth  StreeU-^DOSTON :  C.B.  SuMa, 
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THE   AMERICAN 

LAP-WJM.IMK  BOILER  ILVM, 

MADB  BY  THE 

.    ifiADIKG   IRON   COMPANY.  . 

Made  ^tma,  lUkB  incbesiiir  diameter,  in  lengths  to  23  feet,  and  of  the  best  f&auyh 
▼apjf  ,r9$iied  cold  b]fV»^  charcoal  iron,  and  equal  in  finish  to  any  imported. 

Also,  made  to  order,  a  but-welded  flue  with  patent  lap-welded  enda,  and,  when  pnAned, 
wi;i  bt  fli^i|M^^.%«cia»r.apA^intl»«-   ' 

,  FLUE3  4>f  imy  thidoiess  of  mftaV^r  >Qgliit  <nndfef  M  M^^^a*  tn  oMieK   Also, 
welded  wrongly  isoo  tubes,  foic  walei,  stepan^  and  gaa.''  fiflBbn  Jiewry  .tubes  Mads  ts 

fr.der.  ,  -,    .    .         ;•.  i        •  •..-     .    ^'     .•,.•••      :     •:  •  .;         .■      v.  - 

For  sale  it  oUrt  OJBSc^  Ktf.  29  SOUTH  SEVEtTTti  STftEfcT.>hiIaddriui,  tai 
A.  »i  WOODj  N^.  »5  MAIDEN  LANE,  New  Y6rk,  or  at  out  Works.^^^ 

8EYFERT,  MeMANUS  &  CO., 

RMdingyPsHM. 
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JOURNAL  OF  SGIEflCE  AND  ARTS, 

[TWO  VOLUMES  ANNUALLY,  i50  pp.-8vo.] 

Pablished  in  nnmbers  {illtutnUed)  of  152  pagos,  every  other  months  tis  :  lat 
of  January,  March,  May,  July,  Sept  and  Not.,  at  New  Haykn,  Coxm.,  by 
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Prof.  JAMES  DWI6HT  DANA,  . 
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Prof.  ASA  ORAT,  of  Cambridge, 
Prof.  LOUIS  AOASSIZ,.of  Cambridge, 
l>r.  WOI.COTT  OIBBS^  of  New  Tori?. 

This  work  has  now  been  established  more  diaii  forty  yenrs^  and  is  th^  '5nlt 
Journal  of  the  kind  in  the  United  States.     It  is  devoted  to  the  gcnenil  inter- 
ests of  Physical  and  Ghkxical.  Sciknck,  Qkolqgt,  Natviul.  Histort,  Gkooba- 
PHT  and  kindred  departments  of  knowledge,  and  contains  original  papers,  as  ' 
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UNIVERSITY  OF  PENNSYLVANIA. 

DEPARTMENT  OP  *      ,  "' 

MINES,   ARTS/ANB  MANUFACTURES. 
COTI»?E  or  1859-18^0.  , .  .    _ 

The'MUKM  of  Lecttevet  In  lhM3)efpAfUnftli1i.tKiILcomni^e  Jk     .    -  ,  ^    .     ^ 

Monday,  November  tlei,  1869, 

and  will  be  continued  u  follow*  : — 

Prof.  JoBV  F<  Fn^n,  .    Mtadaj  a^d  TbvndigF  at  4  P.  M. 

GEOLOGY  AJ^D  MINEBA,LOGY. 

Prof.  Gbailxs  B.  Taaao,  *      .  .  TftMdaj  and  Friday  «t  4  P.  M. 

/  jCIVIL  BNGINEBRUfG-dONSJRjfclRlH.  '    .     , 

ProC  Faibxav  Roaxaa,  .  1    Monday  and  Tharaday  at  5  P.  M. 

APPLIED  M^HEMAl'Ifl&*--SU»vi5ITW0. 
Profc  B.  Otm  Ksvdall,.   .  .  Friday  at  5  P.  M. 

^    -MINH^ff,  :    ^  /..  •  :. ".1 

Prof.  J.  P^^m  LltJLtr*  .  /         ^  f    J^h^i  ^  5  F,  S<   . 

A  Gonrae  of 'Msthematler  may^^bfe  IbWowed  by  itiom  wKo  ^tre  ta'ni^-ao,  under  the 
direction  of  tike  Profisaaor  «i  Mntlle«ialioa» 

The*  Courses  may  be  attended  either  sin^y  or  together. 

The  isetvm  will  be  oonthitted  until  the  end  ef  March. 

For  Tickets  epp&y  to  Fff«defflek  Picli«  Jaiiitor,  at  the  Unirersity— North  Buildinff. 
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